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Cs Breeze has always been a problem fuel; cheap, 

and in abundant supply—especially at Steel Works 
and Gas Works where it is a residual material 
from their manufacturing processes—but of poor 
quality and low volatile content. 

Now a system has been developed whereby the 
fuel bed of Coke Breeze is conditioned before reaching 
the main combustion zone of a furnace so that the maxi- 
mum heat is extracted. The system is effective even when 
the Coke Breeze has a high moisture content, and it can 
be applied to existing steam plants without difficulty. 

Known as the “Down Draught System of 
burning Coke Breeze,” this system is described and 
illustrated in the leaflet (Right). Interested Engineers 
can obtain a copy or copies of this leaflet from 
our Main Offices at the address below, or from our 
local representatives. 


Please address enquiries to: 
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BEING PREPARED 


T is now 14 years since most British 
engineers who were not already in the 
Services were wrestling with the problems 
of adapting their design and production 
departments to the needs of war. The 
memory of that frustrating and exasperating 
period is still fresh. Considering the immen- 
sity of the difficulties facing a nation inade- 
quately prepared, the switch-over was carried 
through with remarkable smoothness, 
though undoubtedly many individual engi- 
neers must have felt at the time that they were 
not being allowed to exert the full effort of 
which they were capable. 

Is it possible now, in retrospect, to point 
to the weak links? Is it possible, while 
those who took part are still alive and active, 
to say in what respects the emergency system 
which grew up was weak? The question is 
of great significance to-day because this 
country is spending over £1,600 million a year 
on defence, and if war should ever come the 
value of that enormous annual expenditure 
will depend very largely on the rate at which 
industry, and the engineering industry in 
particular, can re-form itself to take up and 
expand the basic work carried out in peace. 
The money now being spent on defence is a 
heavy burden on industry and on the tax- 
paying citizen. Some assurance is therefore 
needed that, if the emergency arises, present 
sacrifices will not have been in vain and the 
transition will be rapid and positive. 

The development of armaments proceeds 
in stages, the stages being separated by the 
decisions to change production from one 
type of aircraft or tank to a later and improved 
type. Research, too, must be conducted 
simultaneously on a long-term basis and a 
short-term basis. Some indication of the 
broad principles and policies on which 
research and development of armaments are 
carried out is given in the Statement of 
Defence, 1954, which was presented to 
Parliament earlier this month. The two main 
factors are time and cost. Owing to the 
complexity of the modern weapons which 
science has made possible, the time taken to 
translate new techniques and laboratory 
experiments into practicable weapons for 
Service use is now very much longer than in 
the past. The cost has gone up correspond- 
ingly. The Services are therefore faced 
continually with the problem of how best to 
divide the available funds between improve- 
ments in current weapons and equipment, 
and research and development on entirely 
new weapons. Money spent on short-term 
improvements may possibly be wasted 
(though of course it can be regarded as having 
helped to prevent war) but, equally, money 
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spent on the development of new weapons 
may conceivably fail to bear fruit in time for 
it to be effective. 


This factor increases in intensity as the 
time from basic research to final production 
is lengthened. In the defence statement it is 
pointed out that the time may come when, 
for certain purposes at any rate, manned 
aircraft will be superseded by guided weapons, 
but the Government are not yet able to 
ignore the necessity for dealing with, for 
example, hostile bombers capable of flying 
at great heights and at speeds approaching 
that of sound. To deal with this threat with 
a fighter aircraft demands an advanced 
fighting machine the speed of which well 
exceeds that of sound. The statement adds 
that, in fact, good progress has been made in 
this direction and there is reasonable hope 
that such a research aircraft will fly within 
the next 12 months. The new fighters now 
being introduced into the Royal Air Force 
will in due course be equipped with powerful 
air-to-air guided weapons which will increase 
their lethality by perhaps four times. The 
development of surface-to-air guided weapons 
is also making good progress. A hint of the 
importance of phasing new developments 
carefully is given in a paragraph about the 
arrangements for detecting incoming enemy 
aircraft. The defence plan, it is stated, is 
so designed as to permit these new develop- 
ments to be phased into the existing system. 

These are just a few of the many problems 
which have to be solved in the course of 
peace-time armament development and pro- 
duction. It is no less itnportant to have 
adequate plans prepared to enable industry 
as a whole to be brought into armament 
production without delay, if the need should 
ever arise. Those engineering firms which 
are already devoting a part of their resources 
to armament contracts would presumably 
be ready to expand their output, but what of 
those who are not at present involved? 
Would they have to re-live the morale- 
destroying days of 1940? Armament pro- 
duction might actually drop while the change- 
over was taking place. Whatever plans the 
Government have drawn up, much of them 
must obviously remain secret, but the fact 
that they are secret must inevitably result, 
in an emergency, in a partial failure to put 
them into effect quickly. The £1,600 million 
a year is unavoidable, but there would be 
greater confidence that the money was being 
spent wisely if engineering firms were 
informed. from time to time, and consulted, 
on the part they might have to play. The 
opportunity to make such arrangements for 
liaison should not be lost while there are still 
engineers with experience of the vital and 
complex transition period. 
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Weekly Survey 


AN AMERICAN EDITOR’S OPINION 


We are glad to publish the letter from Mr. G. F. 
Nordenholt, Editor of the journal Product 
Engineering, because it gives an American view 
of an American book which deals with a subject 
of universal importance in engineering. The 
authors of that book describe a simplified 
system of engineering drawing which is stated to 
have been adopted in the United States by the 
General Electric Company. In pointing out 
that the authors have spoilt their system by 
carrying it to extremes, Mr. Nordenholt is 
undoubtedly issuing a timely warning, but he 
fails to answer his own question: ‘“‘ How far 
can we go with symbols?” Certainly such 
symbols must conform to an_ international 
standard if they are to be universally understood, 
but is there not scope for more symbols than those 
already in use? The inquiries and comments 
we have received as a result of the leader we 
published are an indication of the widespread 
feeling that more could be done to save time in 
the drawing office. 


x *k * 


DIESEL OR ELECTRIC BUSES? 


A large proportion of space in the February 
issue of Public Transport, published by the 
British Electrical and Allied Manufacturers 
Association, is devoted to a consideration of the 
economies of the Diesel-engined bus. The 
article points out that British faith in the ability 
of this type of vehicle to perform all the services 
required in large towns is not shared abroad, and 
asks whether, inviewof the losses so often incurred 
by transport departments, the practice is eco- 
nomically sound. It is argued that the policy 
arises from a concern with immediate expendi- 
ture rather than with the long-term interests of 
the travelling public, and has been balefully 
influenced by the mechanical engineer, who 
naturally favours the vehicle he knows the best. 
In fact, with two or three notable exceptions the 
inhabitants of these islands have been given 
little opportunity of judging the advantages of 
a modern system of electric transport. 

Abroad, on the other hand, trams and trolley 
buses are regarded as the most effective means of 
moving large crowds along set routes. It is 
recognised that buses have reached the limits of 
their speed and capacity and that to add to their 
number would cause intolerable congestion. 
Higher speed and more capacity are therefore 
required — purposes which the tram and the 
trolley bus are specially designed to meet. 

All this, of course, is propaganda — admit- 
tedly of a high class—and no doubt a reply 
which would satisfy those who hold contrary 
views could be produced. There are, however, 
stronger reasons for objecting to the Diesel- 
engined "bus, on the grounds that virtually all the 
fuel it consumes has to be imported and must 
be paid for by exports. Even if the world supplies 
of petroleum are not likely to be exhausted in the 
near future, our coal reserves are sufficient for 
200 to 250 years. Local authorities, it is con- 
cluded, would therefore do well to weigh these 
facts - before deciding to scrap electric traction 
systems. 
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FRENCH ELECTRIC LOCOMOTIVE 
SPEED RECORD 


It is announced from Paris that on Sunday, 
February 21, a French express electric locomo- 
tive reached a speed of 150 m.p.h. during a three- 


day trial between Dijon and Beaune. During the 
previous two days speeds of 138 m.p.h. and 143 
m.p.h. had also been attained. All these speeds 
exceed the 1334 m.p.h. of a Diesel locomotive in 
Germany in 1939 and the 125 m.p.h. of a 4-6-2 
steam locomotive on the then London and 
North Eastern Railway a year earlier. A 
number of other high speeds have been claimed 
from time to time in this country, on the Conti- 
nent and in the United States, and are duly 
recorded in the Directory of Railway Officials 
and Year Book, but a new world record now 
seems to have been established. 

The electric locomotive in question, which 
was hauling three loaded passenger coaches, is 
of the Co-Co type and was constructed by 
Société Générale de Constructions Electriques 
et Mécaniques Alsthom, Paris, for mixed-traffic 
operation. As recorded in a detailed article 
published on page 641 of our 175th volume 
(1953), it was designed to have high adhesion 
without guiding axles, the object being to reduce 
dead weight, with a corresponding saving in cost. 
Tests were also made on prototypes to reduce 
the lateral forces to a minimum and to increase 
the stability. The weight is 106 metric tons, all 
of which is available for adhesion. 

Interesting features of the design are the 
absence of normal bogie pivots, the employment 
of two bolsters on each bogie and the extended 
use of rubber as a constructional material. The 
electrical equipment consists of six wholly 
suspended motors, which drive the individual 
axles through double-reduction gearing. The 
control system provides 40 full field, five balanced 
weak field and five intermediate unbalanced 
notches, the passage from one notch to another 
being effected by electro-pneumatic contactors. 


x *k* * 


1.C.1. AND THE LABOUR PARTY 


The booklet issued by Imperial Chemical 
Industries, Limited (The Chemical Industry and 
‘‘Challenge to Britain’) comments, point by point, 
on the Labour Party’s proposal for a substantial 
degree of public ownership of the chemical 
industry. The contrast between, on one hand, 
the staccato phraseology and woolly ideology of 
the Labour proposals and, on the other, the 
considered and enlightening exposition of 
1.C.I.’s function and methods, must make any 
reasonable person wonder whether a democracy 
which can throw up such an absurd proposal is 
not indeed too democratic. “Final decisions 
in this vital industry,” Challenge to Britain 
argued, “‘ are in the hands, not of the community, 
but of private individuals. This will not do.” 
Unfortunately for the soundness of the Labour 
Party’s proposal, private individuals are far 
better, more enterprising and more efficient at 
reaching final decisions than ever the community 
can be. The “ community ” (whatever that may 
mean) is not even able to reach a final decision 
on such a fundamental question as whether it 
wants a Conservative Government or a Labour 
Government. 


x << -*& 


FREQUENCY CONVERSION ON 
THE SOUTHERN REGION 


Whe, in 1915, the then London and South 
Western Railway began to electrify its suburban 
lines in the inner metropolitan area on the 
direct-current third-rail system, the “‘ state of the 
electrical art ’’ was such as to make it necessary 
to use 25-cycle rotary converters in attended sub- 
stations. Later on, however, the advent of the 
mercury-are rectifier permitted 50-cycle genera- 
tion to be employed as the system was extended 
to the coast, and, what is perhaps more impor- 
tant, enabled the substations to be unattended 
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and spaced at shorter intervals, thus ena! ing 
better voltage regulation and other advan ges 
to be obtained. 

The original rotary plant has now reachec. the 
end of its economic life, and, owing tc the 
extension of electrification, the load has sen 
and is likely to increase further in the near fi re, 
An important scheme of frequency conve: ion, 
of which details are given on page 282 of this 
issue, has therefore been inaugurated. This 
involves the replacement of the 25-cycle : ner- 
ating plant and rotary converters in 49 man. ally- 
operated substations by 71 mercury-rectifiei sub- 
stations and other plant, which will be re:.iote- 
controlled from three strategic central positions, 
It will cost about £114 million, of which £1} 
million will be on civil engineering work and, 
although good progress is being made, wil! not 
be completed until 1956. 

Three points are worthy of notice in connec- 
tion with this development. One is that a very 
large expenditure is involved which, although 
it will benefit the public in the form of a better 
service, is unspectacular and may, therefore, 
run the risk of not receiving the credit to which 
it is entitled. It will save operating costs, as 
both generation and conversion will be more 
efficient. Finally, the work differs from pre-war 
extensions of electrification in this region in that 
it is being carried out in an area where traffic 
congestion already exists. It has therefore neces- 
sitated more than usually careful planning and 
a close attention to detail. 


2s & & 
CIRCULATING PERIODICALS 


A problem which has become more acute as 
the number of technical journals has increased 
is the most efficient method of circulating 
periodicals among the staff of an engineering 
firm or other organisation. The two principal 
methods are, first, to start each copy on its round, 
leaving each person to pass it on to the next 
when he chooses, and, second, to return each copy 
to the library after each recipient has finished 
with it, thus ensuring that the whereabouts of 
each is always known. The first method, 
although it minimises the work of the library 
staff, often leads to unreasonable delays. There 
is evidence to show that the work involved in 
“controlled” circulation is about balanced by 
a reduction in the number of journals seen by 
each person. 

The evidence, and other findings on methods 
of circulating periodicals, was presented at a 
meeting of Aslib recently by Mr. C. W. Hanson, 
information officer of the. British Scientific 
Instrument Research Association. Mr. Hanson 
had analysed 320 replies to a questionnaire 
which had been sent to Aslib members (who are 
mostly librarians and information officers in 
industrial organisations, Government depart- 
ments, etc.). The replies showed that about 
50 per cent. of the members circulated less than 
100 copies of periodicals and 50 per cent. circu- 
lated more than 100 copies. One member circu- 
lated 1,600 copies. The average number of 
journals circulated to each individual or group 
was 10-1. 

The number of members who used “ uncon- 
trolled ” circulation was slightly more than those 
who used “ controlled ” circulation. Discussion 
at the meeting showed that some members main- 
tained a reading room where the staff of the 
firm could refer to current issues. There was 
considerable disagreement on the question 
whether it was sufficient for the staff to see only 
those articles to which they had their attention 
drawn by the librarian or information ofticer. 
Most speakers preferred to let the staff do ‘heir 
own reading and scanning of periodicals. 
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Ltters to the Editor 


SAVING TIME IN THE 
DRAWING OFFICE 


_ Meaningless Symbols 


Siz, The editorial in the November 13 issue of 
ENGINEERING, entitled “‘ Saving Time in the 
Diawing Office,’ commented on the book 
Simplified Drafting Practice. Naturally, we in 
this country are quite familiar with the work of 
the authors, Mr. Healy and Mr. Rau, in pro- 
moting the adoption of simplified drafting 
practices such as are set forth in their book. 
Basically, in common with almost everybody 
else, I am highly in favour of simplifying, as 
far as practical, the work in the drawing office. 
However, it is only too easy to go to extremes. 

In our December, 1953, number of Product 
Engineering 1 wrote an editorial under the title 
of “‘ Expensive Fancies.”” In this editorial I 
presented a few of the pros and cons of the whole 
problem and called attention to the book by 
Messrs. Healy and Rau. However, I did not 
intend to promote all their ideas and ideals, 
because I am not in agreement with the extremes 
which the book recommends. For example, as 
stated in your editorial, “‘ an agreed symbol can 
be employed’”’ in place of the conventional 
indication for a given component. We in 
America employ such symbols extensively. 
Hydraulic components are shown in such a 
manner according to the symbols adopted by the 
industry. 

How far can we go with symbols ? It 
was not until after the publication of the 
editorial, and the matter was called to my 
attention, that I went into all the details of the 
problem. I was quite surprised to find that 
many of the drawing combinations proposed by 
Messrs. Healy and Rau are completely unexplain- 
able. Anyone who has studied Mr. Rau’s 
techniques will find it extremely difficult to 
visualise some of his extremely “‘ short-hand ”’ 
drawings. I think you have hit the nail on the 
head when in the opening sentence of the last 
paragraph of your editorial you state, ‘‘ These 
are some of the authors’ tricks.” As is so often 
the case, the proponents for a new system go to 
extremes. 

To my mind the authors have forgotten that 
drafting is a pictorial language, with emphasis 
on pictorial. It must be such if the drawings 
are to be understood by the shop man. Some 
degree of symbolisation is necessary and often 
desirable. If, however, the symbolisation and 
the “ tricks’ are carried to a point where it 
requires a special course in education to under- 
stand the drawing, the use of such a system 
becomes questionable. 

We have international standards. The British 
participated in their establishment. In fact the 
British Mechanical Engineering Industry Stand- 
ards Committee only recently produced a 
drafting standard, B.S. 308 ‘“‘ Engineering Draw- 
ing Practice.” The standardisation committee 
in the United States (specifically, the American 
Standards Committee Y-14, Sub-committee 5, 
on the standardisation of dimensioning prac- 
tices in the United States) co-operates with 
your British committee for the purpose of 
producing international drafting-standards. It 
is ‘he general opinion among engineers that 
Star dards should be adhered to and that any 
che iges should be effected through the com- 
mi ees concerned. Of course, drawings that 
are to be used entirely within an organisation or 
witiin a shop can be produced in any way one 
ple ses. But the moment the drawing is to be 
ser to vendors, other manufacturers, clients and 
Cu: omers, or perhaps to another country, the 


drawing must be made to an internationally 
accepted standard if it is to be properly under- 
stood. 

We all agree that certain simplified drawing 
techniques, such as in the showing of screw 
threads, have already been universally accepted. 
But the implication that all the suggestions and 
proposals contained in Messrs. Healy’s and 
Rau’s book have been universally accepted is 
100 per cent. in error. In fact I do not know of 
any industrial organisation that has accepted 
their recommendations completely. Yes, we 
have a shortage of good draughtsmen in the 
United States, but I do not believe that that 
fact will result in a general adoption of the 
extremes in drawing simplication proposed by 
Messrs. Healy and Rau. 

Sincerely, 
G. F. Nordenholt, Editor. 
Product Engineering, 
330, West 42nd Street, 
New York 36, 
N.Y., U.S.A. 
February 11, 1954. 


[Editorial comment on this letter will be found in 
Weekly Survey.] 


CALCULATION OF THE THICKNESS 
OF HIGH-TEMPERATURE STEAM 
PIPES 


Sir, Dr. O. H. Wyatt’s letter on page 197 of 
your issue of February 12 gives another instance 
of how the experts can differ even over such an 
apparently simple matter as the stresses in a 
tube. Not only is there little agreement between 
different authorities as to the method of stress 
combination, but even the values of the stresses 
themselves appear to be in doubt. For example, 
it seems difficult to believe that under plastic 
conditions a state of stress can arise which is 
non-uniform, as Dr. Wyatt suggests. One would 
expect that the more highly stressed parts would 
immediately creep more rapidly and relieve the 
stress, throwing it on to those less highly stressed 
until equilibrium is reached. 

With all this uncertainty it is surprising that, 
in the past, steam pipes have been successfully 
designed at all, and unfortunately it is not 
possible to wait until these uncertainties are 
resolved, since future steam pipes have to be 
designed now. 

My original article attempted to put forward 
a basis for such design, remembering that a 
simple formula is desirable and that, in the past, 
Barlow’s formula has always been considered as 
a reasonable basis for elastic conditions, while 
for higher-temperature conditions, some formula 
tending towards the thin-cylinder formula has 
been adopted, particularly in America. 

Dr. Wyatt points out that further information 
is undoubtedly required, but until such informa- 
tion is available, it would seem reasonable, as 
pointed out in my original article, to base designs 
on the simple thin-cylinder formula in conjunc- 
tion with a stress derived from the creep rupture 
behaviour by the use of a suitable factor of safety. 

Yours faithfully, 
J. S. Blair. 
Manager, Engineering Research, 
Stewarts and Lloyds, Ltd., 
Corby, Northamptonshire. 
February 17, 1954. 


POWER-ASSISTED CAR STEERING 
Proportional “ Feel ’’ of the Road 


Sir, Our attention has been called to the excellent 
review of engineering developments at the 
International Motor Show which appeared on 
page 587 of your issue of November 6, 1953, 
and to the section devoted to power-assisted 
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steering. In referring to American power 
steering assistance, the writer refers to Chrysler 
Corporation power steering as being a system in 
which ‘the effort required from the driver is 
maintained at a practically constant low level 
irrespective of the resistance encountered at the 
road wheels.” 

I should like respectfully to take exception to 
this statement and to point out that Chrysler 
Corporation’s power steering is the only power 
steering system furnished on American auto- 
mobiles that gives a consistently proportional feel 
of the road to the driver, under all circumstances. 
This is because Chrysler Corporation power 
steering supplies 80 per cent. of the effort required 
to turn the front wheels under all conditions, 
leaving 20 per cent. for the driver. Thus, if 
10 lb. are needed to move the wheels, the driver 
supplies 2 lb. and the power unit furnishes the 
remaining 8 lb. The driver always has 20 per 
cent. of the total feel, whatever the circum- 
stances. The other system to which your 
correspondent refers cannot, on the other hand, 
give truly proportionate feel of the road. Under 
some circumstances, the driver does all the work, 
up to as much as 7 Ib. effort. Beyond that 
point, power cuts in. His feel of the road 
is therefore a distinctly variable experience, 
ranging between pure manual effort and power- 
assisted effort. Moreover, when power does cut 
in on this system, the amount of power supplied 
is not unvaryingly proportional. 

I hope that this brief explanation will help to 
clarify the important differences between the two 
major power steering systems manufactured in 
the United States. 

Very sincerely yours, 
John C. Guenther, 
Assistant Director of Technical 
Information. 
Chrysler Corporation, 
Engineering Division, 
Detroit, U.S.A. 
February 5, 1954. 
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AMALGAMATION OF B.E.A. 
DIVISIONS 


It is announced that the British Electricity 
Authority has decided to amalgamate the North 
Western and the Merseyside and North Wales 
Generation Divisions from April 1, 1954. 
This change is an experiment to obtain experience 
in the working of a larger unit than the existing 
Divisions and increasing responsibility for its 
operation will be handed over in pursuance of 
the Authority’s declared policy of decentral- 
isation. 

Mr. A. R. Cooper, the present controller of 
the North Western Division, and Mr. P. Briggs, 
the Controller of the Merseyside and North 
Wales Division, will be Divisional Controller and 
Deputy Controller of the amalgamated Division, 
respectively. 


= €. ® 


ELECTRICITY SUPPLY STATISTICS 


During January, 1954, 6,493 million kWh 
were sold by the British Electricity Authority 
to the Area Boards, an increase of 7-5 per cent. 
over the output in the same month of last year. 
When corrected for the weather and the number 
of working days, however, the increase was 8 
per cent., the weather having been slightly colder 
and there having been less effective working days 
than in January 1953. The amount of electricity 
sent out by the Area Boards during the month 
was also 6,493 million kWh. Supplies to the 
“mainly industrial” areas increased by 7:8 
per cent. and to the “ mainly non-industrial ” 
by 6:5 per cent. 
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INTERFERENCE WITH 
TELEVISION RECEPTION 


Motor-Vehicle Owners 
Urged to Fit Suppressors 


The electrical ignition system of a motor vehicle 
is one of the major causes of interference with 
television reception. The Postmaster General 
has therefore made regulations under the Wireless 
Telegraphy Act, 1949, requiring manufacturers 
of vehicles and engines sold after July 1, 1953, 
to take steps to limit the disturbance from this 
cause to a specified level. 

To deal with the very large number of vehicles 
in service before that date, however, reliance 
has so far been placed on voluntary action. 
Unfortunately, according to a circular issued by 
the Institution of Electrical Engineers, the 
response, in spite of considerable publicity, has 
been disappointing and the opportunity has 
therefore been taken to discuss the reasons why 
the widespread appeals that have been made have 
led to so little result. 


REASONS FOR PRESENT INACTION 


One of these reasons is the feeling that sup- 
pression should be effected at the television 
receivers. Complete elimination of interference 
by measures taken at this place is, however, 
impossible, although virtually all television sets 
are fitted with self-contained suppressors and 
further partial relief may be obtained by the use 
of special aerials. On the other hand, the 
motorist can without difficulty fit effective 
suppressors, which comply with a stringent 
British Standard. One of these will reduce the 
interference to a more tolerable value and even 
to a level which complies with the limit to which 
manufacturers are now working. A much higher 
degree of suppression, and almost certain com- 
pliance with the limit, will be attained if suppres- 
sors are also fitted to the sparking plugs. 

There has been some prejudice against fitting 
suppressors, on account of their supposed adverse 
effect on engine performance. It is pointed out, 
however, that carefully controlled tests have 
shown that these fears are groundless for normal 
engines under normal working conditions and 
that no difference in starting, acceleration, 
maximum speed or fuel consumption need be 
feared when suppressors are fitted. Moreover, 
some manufacturers have fitted suppressors 
voluntarily before the regulations were made, 
thus demonstrating their disbelief in the possi- 
bility of any ill-effects. Some of the mis- 
understanding has probably arisen from the 
fact that suppressors reduce the brilliance of 
the spark. The appearance of the spark is, 
however, no criterion of its ignition properties. 


SUPPRESSORS BENEFICIAL 


If after a British Standard suppressor has been 
fitted ill-effects are encountered, the carburation 
and ignition systems should be examined, as in 
the cases that have been investigated the trouble 
has been found to be due to incorrect adjust- 
ments in these parts of the vehicle. Suppressors, 
in fact, are beneficsal since they reduce the wear 
of the sparking-plug electrodes and thus increase 
their life and decrease the need for adjustment. 
Their early failure is also unlikely. 

In the light of these considerations the circular 
expresses the hope that motorists, who have not 
so far taken action, either through doubt of the 
need for ignition suppression or through fear 
regarding the effects to be expected on their 
vehicles, will be reassured; and will fit sup- 
pressors at the earliest opportunity, thus encour- 
aging others to take the same action. 


Obituary 


MR. GEORGE JENDRASSIK 
Pioneer Designer of Gas Turbines 


The issue of ENGINEERING of February 17, 
1939, contained an illustrated description of a 
small gas-turbine of the constant-pressure type 
which, we believe, was the first of its kind to run 
consistently and _ satisfactorily. It delivered 
approximately 100 b.h.p. and was designed by 
a brilliant young Hungarian engineer, Mr. George 
Jendrassik, who, in 1936, when he was only 
38 years of age, had formed a small private com- 
pany for the purpose of developing gas turbines. 
It is with great regret, on personal as well as 
scientific grounds, that we have now to record 
that Mr. Jendrassik, who had been resident in 
England for the past five years, died on February 
7, at the early age of 55 years. 

George Jendrassik was born in Budapest on 
May 13, 1898. He received his general education 
in that city and his technical training also, at the 
Royal Joseph Technical University, where he 
graduated as a mechanical and electrical engineer 
in 1922. He also spent a short period in the 
Technical University of Charlottenburg. On 
leaving the Royal Joseph University, he obtained 
a position in the research department of Ganz 
and Company, Budapest, where he remained for 
eight years. During that period, he made a 
special study of Diesel engines for rail traction 
purposes, and more especially for the railcars 
with which the firm’s name has long been asso- 
ciated. He was responsible for the design of the 
well-known Ganz-Jendrassik railcar engine and, 
in 1930, was placed in charge of a separate 
department of the works in which they were 
constructed. 

In 1936, as mentioned above, he formed the 
development company which produced the engine 
described in our 147th volume, relinquishing his 
position with the Ganz Company in order to do 
so; but when the new turbine was taken up by 
the Ganz Company in 1939, after exhaustive 
tests by the Royal Hungarian Institute for 
Technology, Jendrassik returned to their employ 
and was appointed deputy general manager. 
He was made a director in the following year, 
and general manager in 1942, in which capacity 
he was responsible for all the technical activities 
of the firm, who were then employing a personnel 
of about 8,000. By this time, the Ganz-Jendras- 
sik railcar engine was being produced under 
licence in various parts of the world and being 
extensively used, particularly in South America. 
The working conditions on some of the South 
American railways introduced various problems 
involving design modifications. Jendrassik there- 
fore went to South America, where he remained 
for some time. Eventually, in 1948, while he 
was still there, he resigned his position with the 
Ganz Company and came to England, being 
appointed a director of Metropolitan Railcars 
(Ganz Patents), Limited. Since August, 1950, 
he had been associated with Power Jets (Research 
and Development), Limited. 

Mr. Jendrassik, who was a member of the 
Institution of Mechanical Engineers and of the 
Verein Deutscher Ingenieure, and a corresponding 
member of the Hungarian Academy of Sciences, 
was a man of most attractive personality, with 
an exceptional gift for clear exposition and an 
idiomatic command of languages that was 
almost as remarkable as his technical achieve- 
ments. There is little doubt that, but for the 
war, he would have become much more widely 
known among mechanical engineers in general 
as a pioneer in gas-turbine research; and 
possibly might have been able to concentrate 
his attention more upon the industrial develop- 
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The Late Mr. George Jendrassik. 


ment of gas turbines, had he been free from the 
manifold distractions of works management. 
As it is, however, his place among the pioneers 
of the gas turbine is assured. 


MR. J. ROGERS 


Electrical Works Manager 


We also regret to record the death of Mr. John 
Rogers, which occurred on Monday, February 15. 
He was 61 years of age. 

John Rogers was born at Worle, Somerset, 
and was educated at the Merchant Venturers 
Technical College, Bristol, and at Bristol Uni- 
versity, where he obtained a degree with honours 
in engineering. In 1914 he was apprenticed 
to Willans and Robinson, Limited, Rugby. 
At the conclusion of his apprenticeship he joined 
the Production and Management Department of 
the firm, soon afterwards becoming personal 
assistant to the works manager, Mr. H. F. 
Hemmings. In 1920 he was appointed assistant 
works superintendent of what had then become 
the Willans Works of the English Electric 
Company and took an active part in the research 
and development work connected with the 
manufacture of the Fullagar engine. 

In 1927 he joined Fiat British Auxiliaries, 
Limited, Govan, of which firm he became general 
manager in 1931. In 1936, however, he returned 
to the English Electric Company as general 
manager of the Stafford Works and two years 
later was appointed general manager of all the 
company’s works. He held this position until 
last year when he was granted indefinite leave on 
health grounds. He was also a director of the 
English Electric Export and Trading Company. 

Mr. Rogers had numerous outside activities. 
He had served on the Ministry of Supply’s 
Industrial Advisory Panel and was a member of 
the Management Board of the Engineering and 
Allied Employers Association in Birmingham, 
Wolverhampton and Stafford. He was also a 
member of the General Council of the Engineer- 
ing and Allied Employers National Federation 
and of the Institution of Engineers and Ship- 
builders in Scotland. 


PROFESSOR K. HONDA 


Renowned Metallurgical Physicist 


Steel metallurgists in all parts of the world 
will learn with regret of the death of Professor 
K6étar6 Honda, the Japanese physicist, which 
occurred in Tokyo, on February 12. Profes«or 











For 
Lim: 
Lon 
Latt 
of b 
indu 
that 
Acc¢ 
head 
HYI 
situa 
cone 
by re 
depa 
of fo 
buye 
recer 
expa 
was 
man’ 
and 
com] 
their 
addi 
He 
Broo 
occ a 
parti 
by a 
Brun 
strat 
prod 
Toc 
pre..s 


anc 1 
a til 
trac t¢ 
tray2 
anivn 





4 


‘he 
nt. 


yhn 
15. 


et, 
ers 
Ini- 
urs 
ced 
‘by. 
ned 
t of 
nal 


ant 
yme 
tric 
irch 

the 


ries, 
eral 
‘ned 
eral 
ears 

the 
intil 
e on 
the 
any. 
ities. 
ply’s 
ar of 
and 
nam, 
so a 
neer- 
ation 
ship- 


vorld 
essor 
vhich 
es.or 


ENGINEERING February 26, 1954 


Honda had lived in retirement for about 
20 years, but many will remember his researches 
or the magnetic properties of iron and steel 
which won for him international renown. He 
was born in February, 1870, at Aichi-ken in 
Central Honshu, and received his scientific 
education at the Imperial University in Tokyo 
where he graduated in science in 1897. Soon 
afterwards he took up the study of electro- 
magnetism and was sent to Europe to undertake 
post-graduate studies in this and ancillary subjects 
at Gottingen University. He received the degree 
of D.Sc. from his Alma Mater in 1903. In 1909, 
Dr. Honda was appointed to the professorial 
staff of Tohoku University at Sendai, which 
had been founded only two years previously, in 
1907. Here he displayed great energy in the 
establishment of a well-equipped iron and steel 
research institute and also achieved a well- 
deserved reputation as an instructor and teacher 
of metallurgical science as well as a research 
worker. 

Most of his work was connected with the 
magnetic properties of ferrous materials and he 
established the theory of molecular magnetism 
based on the measurement of the amount of 
change of volume in steel when magnetised. 
He was also largely instrumental in the discovery 
of some high-grade alloys for the production 
of permanent magnets. In addition to his 
magnetic researches he conducted investigations 
into the A2 transformation of steel and in other 
directions. Professor Honda was appointed 
President of the Tohoku Imperial University 
in 1931, and held this position for several years. 
He was elected a member of the Iron and Steel 
Institute in 1915 and was awarded the Bessemer 
Gold Medal of the Institute in 1922. 


x k * 


NEW LONDON OFFICE 
FOR HOLMAN BROTHERS, 
LIMITED 


For more than 50 years, Holman Brothers, 
Limited, of Camborne, Cornwall, maintained a 
London office in Broad Street House, E.C.2. 
Latterly, however, with the increasing tendency 
of business firms, especially in the engineering 
industry, to move westward, it became evident 
that a more central position was desirable. 
Accordingly, they have now moved their London 
headquarters to 44 Brook-street, W.1 (telephone: 
HYDe Park 9444)-a much more convenient 
situation for a business which has always been 
concerned extensively with overseas markets, 
by reason of its closer proximity to Government 
departments, the. offices of the representatives 
of foreign Governments, and the hotels in which 
buyers from overseas are likely to stay. In 
Tecent years, too, the company’s business has 
expanded far beyond the mining industry which 
was their original concern, and the fact that so 
many public-works contractors, civil engineers, 
and general-engineering users of portable air- 
compressors and compressed-air tools now have 
their offices in the West End of London provided 
additional justification for the move. 

How convenient to its new purpose is No. 44 
Brook-street we were able to judge on the 
Occasion of the “‘ house-warming ” in which we 
Par‘icipated on February 12. It was followed 
by a visit to the firm’s branch works at 50-52 
Brunel-road, East Acton, W.3, where demon- 
Stretions were given of a number of Holman 
Products, including the new “ Silver Three” 
toc< drill; the “* Tractair”, a portable com- 
Pre.sor mounted at the rear of a Fordson Major 
trator and driven through the power take-off; 
anc the “ Holpack ”, a portable compressor in 
a tibular frame, mounted behind a Ferguson 
trator and raised from the ground, when 


od slling, by the tractor’s hydraulic-lift mech- 
im. 


PERSONAL 


Mr. M. E. Apams, O.B.E., M.I.C.E., has been 
appointed civil engineer-in-chief at the Admiralty, 
with effect from April 1, in succession to Sm F. 
ARTHUR WHITAKER, K.C.B., M.Eng., M.I.C.E., 
who retires on March 31. 

Mr. W. D. STIVEN has been appointed commodore 
chief engineer of the Peninsular and Oriental Steam 
—— Co., 122, Leadenhall-street, London, 


BRIGADIER A. G. DRAKE-BROCKMAN, O.B.E., is to 
be moved from the command of the training brigade, 
R.E.M.E., to the post of deputy-director of mechanical 
engineering, Eastern Command. CoLonet J. Orr, 
C.B.E., assistant commandant, Training Centre, 
R.E.M.E., is to become commander of the training 
brigade, R.E.M.E. CoLoneL W. F. RIDLEY, officer 
commanding, 34-Base workshop, R.E.M.E., is to 
become commandant, 2 Base Workshop, Middle 
East Land Forces. All three changes are to take 
place in May. 

Dr. Ezer GrirrirHs, O.B.E., F.R.S., has retired 
under the age limit from the position of a senior 
principal scientific officer, Physics Division, National 
Physical Laboratory. His successor is Dr. R. W 
POWELL. 


Smr GEORGE ALLEN, C.B.E., formerly vice- 
chancellor of the University of Malaya, has been 
appointed secretary to the British Association for 
the Advancement of Science, in succession to Mr. 
D. N. Lowe. 

Mr. ALEXANDER MCDONALD, B.Sc., M.I.C.E., 
has been appointed secretary of the Institution of 
Civil Engineers, Great George-street, London, 
S.W.1, in succession to Mr. E. Graham Clark, 
C.B.E., M.C., M.Sc., M.I.C.E., who will be retiring 
this year. 

Mr. R. K. Evans, B.Sc., A.C.G.I., A.M.I.Mech.E., 
has joined the staff of C. MacKechnie Jarvis and 
Partners, consulting engineers, 34, Victoria-street, 
London, S.W.1, as senior engineer. 

Mr. JOHN E. MARKEs has been appointed managing 
director of Bowden (Engineers) Ltd., in succession 
to Lt.-Cot. H. G. Gmcmrist, D.S.O., M.C., 
M.I.Mech.E., who has retired from active business. 
Mr. Markes and Mr. W. A. MELsom, M.B.E., 
A.M.I.Mech.E., directors of Bowden (Engineers) 
Ltd., have been elected to the board of Bowden 
(Holdings) Ltd., the parent company. 

Mr. F. W. Buatass, M.I.P.E., has been appointed 
works director of Percival Aircraft Ltd., Luton 
Airport, Luton, Bedfordshire. 


Mr. H. VeEzeEY STRONG, MR. R. P. CREAGH and 
Mr. R. R. MILLER have resigned their directorships 
of Silentbloc Ltd., Victoria-gardens, London, W.11. 


Mr. A. A. PaGet, A.M.I.Prod.E., chief planning 
engineer, has been released from W. and T. Avery, 
Ltd., to take up, in April, the appointment of works 
manager, Vandome and Hart Ltd., North London 
Ironworks, N.1. 


Mr. K. R. LAURENCE has been appointed general 
manager, Winston Electronics Ltd., Hampton Hill, 
Middlesex. 


Mr. L. M. Reay, M.B.E., has been appointed 
London sales manager, electric-motor division, 
Newman Industries Ltd., Yate, Bristol. 

Mr. R. A. NEWSTEAD has relinquished his appoint- 
ment as bitumen manager, eastern division, Shell-Mex 
and B.P. Ltd., but will remain with the division in an 
advisory capacity until his retirement later this year. 
Mr. R. TURNBULL, bitumen supervisor, has been 
appointed bitumen manager, in succession to Mr. 
Newstead. 

Mr. F. J. Rosins, who is in charge of the London 
office of Major, Robinson & Co. Ltd., Manchester, 
at Evelyn House, 62, Oxford-street, W.1, has been 
elected to the board of the company as sales director. 


x x @& 


BUSINESS CHANGES 


W. Crocxatr & Sons Ltp., 60-64, Darnley- 
street, Glasgow, S.1, have been appointed sole sales 
and service engineers for Scotland, for SToNngE- 
WALLworK L1TD., 32, Victoria-street, London, S.W.1. 


THE PENINSULAR AND ORIENTAL STEAM NAVIGATION 
Co. announce that their associate company, THE 
GENERAL STEAM NAVIGATION Co. LTD., have con- 
cluded an agreement for the acquisition of a majority 
shareholding in BritaviA Ltp., the independent 
air group which owns Si_ver City Airways Lp. 
and Aguita Airways Lp. 

ASEA ELECTRIC Ltp., Fulbourne-road, Waltham- 
stow, London, E.17, announce the formation of a 
new company, ASEA ELECTRIC (IRELAND). LTD., 
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which will commence operations at 4, Mount Street- 
crescent, Dublin, on March 1. The managing 
director is Mr. J. A. V. McEvoy, B.E., formerly with 
the Electricity Supply Board, Eire. 


x *k * 


A CENTENARY OF 
LOCOMOTIVE BUILDING 


Notable Achievements of 
Beyer Peacock and Co., Ltd. 


Started as a private company in 1854 on a site 
of 12 acres at Gorton, Manchester, adjoining 
what was then the Manchester, Sheffield and 
Lincolnshire Railway, the firm of Beyer Peacock 
and Company, Limited, have now reached their 
centenary year. 

Having been founded in close association with 
the introduction of the steam locomotive, the 
company have developed in parallel with the 
railway systems of the world, and have made 
important contributions to locomotive design 
and production methods. Having maintained 
throughout the high standard of craftsmanship 
for which the district is noted, it is not surprising 
that many engines built by the firm half a century 
or more ago are still in service. 

The company, which was founded by Charles 
Frederick Beyer, Richard Peacock, and Henry 
Robertson, became a public corporation in 1902. 
During the two World Wars their plant was 
utilised for the production of many different 
types of armaments in addition to locomotives, 
which are themselves, of course, essential to the 
conduct of war. Success in the armaments field 
may have induced the firm to expand into other 
branches of engineering. Since 1932, the Beyer 
Peacock group have incorporated various sub- 
sidiaries, with factories in different parts of the 
country, whose products cover a wide range of 
mechanical and civil engineering work, of which 
industrial refrigerating plant, machine tools, 
agricultural and food machinery, peat-harvesting 
machinery, etc., for the home and export markets 
may be mentioned. Reference should also be 
made to the new factory of the associated 
company Metropolitan-Vickers, Beyer Peacock, 
Limited, near Stockton-on-Tees, for the pro- 
duction of electric, Diesel-electric and gas- 
turbine locomotives. 

The original company have, however, achieved 
a world-wide reputation in connection with the 
Garratt articulated steam locomotive which was 
introduced in 1907. Many examples of this 
type of locomotive have been designed and 
constructed at the Manchester works to comply 
with the arduous conditions encountered on some 
overseas lines. 

In connection with their centenary the com- 
pany have had a colour film made to illustrate 
the construction of the Beyer-Garratt locomotive 
at their works and showing it in operation on 
the New South Wales Government Railways. 
The premiere of this film, which is of exceptional 
interest, was held for some guests of the com- 
pany at the Savoy Hotel, London, on Tuesday, 
February 16. The engine, it may be stated, is 
of the 4-8-4.+ 4-8-4 type for standard-gauge 
track, has an adhesive weight of 128 tons, gives 
a tractive effort of 59,560 Ib. at 85 per cent. 
boiler pressure, with an axle load not exceeding 
16 tons. Fifty of these engines have been 
ordered for the New South Wales Railways and 
half the number are now in service; the 
remainder are under construction. The oper- 
ating results obtained with those in service, we 
understand, are regarded as highly satisfactory | 
and this notable order naturally takes a prominent 
place in the history of the company’s first 
century. 
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TWO IMPORTANT SHIP LAUNCHES 


Two ships of particular note were launched from 
British shipyards last week, namely, the oil 
tanker World Harmony, from the Walker-on- 
Tyne yard of Vickers-Armstrongs Limited, on 
February 16, and the Cunard liner Saxonia 
from the Clydebank yard of John Brown and 
Company, Limited, on the following day. The 
World Harmony, which is the largest tanker 
yet built in a British shipyard, having a capacity 
of 33,000 deadweight tons, was named by 
H.R.H. the Duchess of Kent; and the Saxonia, 
a vessel of 22,000 tons gross, intended for the 
owners’ Canadian service up the St. Lawrence 
River to Montreal, by Lady Churchill, the wife 
of the Prime Minister, Sir Winston Churchill. 


THE S.S. “WORLD HARMONY ” 


The World Harmony is being constructed 
to the order of the World Tankers Corporation, 
of which Mr. Stavros Niarchos is the head, and 
will be used for the carriage of crude oil from the 
Persian Gulf to the United Kingdom. She has 
a length overall of 663 ft. and between perpen- 
diculars of 635 ft.; a moulded breadth of 86 ft.; 
and a moulded depth of 45 ft. 9 in. She has 
been built to the highest classification of Lloyd’s 
Register, the Ministry of Transport and the 
American Bureau of Shipping, and has a longi- 
tudinally-framed hull throughout the length of 
the cargo tanks, with transverse framing forward 
and aft of the cofferdams at the extremities of the 
tanks. In addition to the ten triple cargo tanks, 
she has a dry-cargo space of 11,680 cub. ft. and 
a bunker capacity of 2,917 tons. 

The vessel will be propelled by geared turbines 
of Pametrada design, constructed by the Parsons 
Marine Steam Turbine Company, Limited, 
Wallsend-on-Tyne, driving a single screw through 
double-reduction gearing. The designed normal 
power is 12,500 s.h.p. at 100 r.p.m. of the 
propeller shaft, which will give the ship a loaded 
speed of 15} knots; but the design provides for 
a maximum continuous output of 13,750 s.h.p. 
at 103 r.p.m., should this be required in service. 
The astern turbine can develop about 45 per cent. 
of the ahead power at about 50 per cent. of the 
service revolutions per minute. Superheated 
steam at 850 lb. per sq. in. pressure and a total 
temperature of 850 deg. F. is provided by two 
D-type Foster Wheeler water-tube boilers, 
supplied by Richardsons, Westgarth and Com- 
pany, Limited. They are fitted with bled-steam 
air heaters of the Weldex type, made by the 
Wellington Tube Works, Tipton, Staffordshire, 
and forced-draught fans by James Howden and 
Company, Limited. It is stated that the World 
the World 


Harmony and her sister ship, 





Enterprise, are the first British-built merchant 
ships to use steam of such high pressure and 
temperature. 

The high-pressure turbine has 15 single-row 
stages of impulse blading, carried on discs turned 
from the solid rotor forging. The low-pressure 
turbine is of the single-flow type, with 21 rows 
of reaction blading. The astern turbine, situated 
in the exhaust end of the low-pressure turbine 
casing, has two impulse wheels, each with three 
rows of blading, and forged solid with the low- 
pressure ahead rotor. All the blading is of 
stainless iron. Because of the high steam 
pressure, the inlet end of the high-pressure tur- 
bine has been fitted with a four-pocket gland. 
The leak-off from the innermost pocket is led 
to the middle of the turbine casing and the 
leak-off from the second pocket to the exhaust 
end of the turbine. The connections from the 
remaining two pockets are taken to the gland- 
steam condenser, in a similar manner to those 
from the exhaust end of the high-pressure turbine 
and from the two glands of the low-pressure 
turbine, each of which has two pockets. 

The main condenser is of the two-pass regener- 
ative type and is connected to acomplete closed- 
feed system supplied by G. & J. Weir, Limited, 
Glasgow. Messrs. Weir are also supplying the 
three turbine-driven centrifugal cargo-oil pumps, 
each of which has a capacity of 1,000 (water) 
tons per hour. The two vertical steam-driven 
stripping pumps can each handle 150 tons per 
hour. The main pump-room is situated immedi- 
ately forward of the machinery space, between 
the oil-fuel bunkers. Above the pump room are 
two settling tanks. The main-engine auxiliaries 
are electrically driven, current being supplied 
for this and other purposes by two turbine-driven 
alternators, each of 500 kW, supplied by the 
British Thomson-Houston Company, Limited, 
Rugby. 

Mr. Niarchos, speaking after the launch, 
mentioned that his corporation had on order, 
from the Vickers-Armstrongs yard at Barrow- 
in-Furness, two tankers which, when completed 
next year, would be the largest in the world, 
and that negotiations were in progress for the 
building of further ships, ‘‘ subject to the yard 
being able to quote competitive prices.” 


THE CUNARD LINER ‘“ SAXONIA ” 


The Saxonia is the first of three 22,000-ton liners 
which John Brown and Company, have on order 
for the Cunard Line’s Canadian service. The 
second ship, the Ivernia, is now under construc- 
tion; the third, as yet unnamed, has still to be 
laid down. Each will have accommodation for 


33,000-ton tanker ‘‘ World Harmony.” 
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: Cunard Liner ‘‘ Saxonia.” 


125 first-class and 800 tourist-class passengers 
and about 300,000 cub. ft. of cargo. Innova- 
tions which they will introduce into Cunard 
practice include a domed-top funnel to discharge 
the smoke clear of the open decks, a single mast 
placed abaft the bridge, and the fitting of Denny- 
Brown stabilisers. 

The main dimensions of the Saxonia are 
as follow: length overall, 608 ft. 3 in., and 
between perpendiculars, 570 ft.; breadth 
moulded, 80 ft.; depth moulded, 46 ft. 3 in. 
The hull has 10 watertight transverse bulkheads 
and a continuous double bottom containing 
18 watertight compartments. There are nine 
decks. All the first-class staterooms, each of 
which will have an adjoining bath or shower, will 
be on the main deck. The tourist cabins, which 
will have either two or four berths, are distributed 
on five decks, namely, the main deck, “A” 
deck, the restaurant deck, and “‘B” and “C” 
decks. The first-class public rooms are on the 
boat deck and the promenade deck. 

The propelling machinery, which is being 
constructed by John Brown and Company at 
Clydebank, consists of double-reduction geared 
turbines driving twin screws and taking super- 
heated steam at 550 Ib. per sq. in. and a tempera- 
ture of 800 deg. F. from four water-tube boilers, 
each with a generating surface of 7,684 sq. ft. 
and a superheating surface of 1,800 sq. ft. The 
high-pressure turbines will run at 4,025 r.p.m. 
and the low-pressure turbines at 3,700 r.p.m., 
corresponding to a propeller-shaft speed of 135 
r.p.m. and a speed of 20 knots. Each of the two 
main condensers has a cooling surface of 11,000 
sq. ft. Most of the main-engine and boiler 
auxiliaries, and all the deck auxiliary machinery, 
will be driven by electric motors, current being 
supplied by four turbine-driven generating sets, 
each giving an output of 750 kW at 225 volts. 
These sets are entirely self-contained, each 
turbine having its own condenser. The turbines 
are of the pass-out type, a portion of the steam 
being tapped off at an intermediate stage for 
auxiliary purposes and ship’s services. 

At the luncheon which followed the launch, 
Colonel Denis H. Bates, chairman of the Cunard 
Steam-Ship Company, said that more than a 
century had passed since the Line began to order 
ships from Clydebank; the first was ‘he 
Russia, “‘ No. 1” on the yard books, orde:ed 
in 1853. The previous Saxonia was built at 
Clydebank in 1900. 
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ZINC-ALLOY DIE CASTINGS 


Certification Scheme 


The importance of purity in zinc alloys used for 
die castings has been stressed on numerous 
occasions and it is fairly generally known that if 
certain impurities, notably lead, tin, and cad- 
mium, are allowed to contaminate the alloy, 
even to the extent of a few parts in 100,000, the 
future behaviour of the castings becomes uncer- 
tain. In many foundries a strict routine is 
followed so that, each year, millions of reliable 
zinc-alloy die castings are made for use in motor 
cars, electrical equipment, household fittings, 
light and heavy engineering components and 
equipment for the Services. 

At a Press conference, held in London on 
February 17, by the British Standards Institution 
in co-operation with the Zinc Alloy Die Casters 
Association, it was stated that some clients are 
still unaware of the dangers they run by purchas- 
ing cheap off-grade zinc-alloy die castings which 
some firms are still prepared to supply. 

In consequence, the British Standards Institu- 
tion‘and the Zinc Alloy Die Casters Association 
have together drawn up a certification mark 
scheme for zinc-alloy die castings. The scheme, 
which comes into operation on March 1, will 
mean that purchasers can order castings guaran- 
teed to have been made under strictly-controlled 
conditions subject to inspection by the Institution 
and complying with the exacting requirements of 
British Standard 1004. This specification was 
issued in 1942 to safeguard the quality of millions 
of critical ammunition components then being 
made from zinc-alloy die castings. 'Wherever 
possible, the castings will carry the Institution’s 
“kite mark” with B.S. 1004 and the die- 
caster’s name, trade mark or B.S.I. licence 
number. Castings too small to be marked indi- 
vidually will be supplied in specially-labelled 
boxes. Participation in the scheme is open to 
any die-caster, whether or not a member of the 
Zinc Alloy Die Casters Association, who is 
willing and able to comply with the conditions. 
Further particulars are obtainable from the 
Institution, British Standards House, 2 Park- 
street, London, W.1. 
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PLANT MAINTENANCE 
Work Study Conference 


In order to increase the general understanding 
of the principles of work study as applied to 
plant maintenance and construction, the Society 
of Industrial Engineers have arranged to hold a 
conference on this subject at Roffey Park, 
Horsham, Sussex, from Friday evening, April 9, 
to Sunday morning, April 11. 

It is hoped that the conference will provide 
an opportunity for managers and engineers to 
discuss work-study problems with those who have 
used such methods with success over considerable 
Periods. The scope of the conference will 
include the planning and organisation of work, 
method study, work measurement, and incentives. 
_ The fee for the conference will be six guineas, 
inclusive of accommodation. Applications 
shou'd be addressed to the honorary education 


Officer, Society of Industrial Engineers, 28 
Victoria-street, London, S.W.1. - 
= & 
PH SPHORS FOR SCINTILLATION 
COUNTERS 


For use in scintillation counters, Isotope 
Dev lopments, Limited, Finsbury Pavement 
Hoi ie, 120 Moorgate, London, E.C.2, are 
mar eting a range of crystalline and plastic 
Pho phors suitable for counting alpha, beta and 
gan na rays, neutrons, protons, and X-rays. 
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FINE LINEAR MEASUREMENTS AND 
CONTROL OF MACHINE TOOLS 


AUTOMATIC CONTROL BY TAPE RECORDERS AND 
DIFFRACTION GRATINGS 


Precise measurements of length and the fine 
control of machine tools are two industrial 
applications of diffraction gratings which have 
been made economically possible by a recently 
evolved method of producing gratings in large 
numbers. This process, suggested by Sir Thomas 
Merton and developed at the National Physical 
Laboratory, enables long, accurate and trans- 
parent gratings to be made at a comparatively 
low cost. 

The “ Merton-N.P.L.” gratings are at present 
being incorporated in the control mechanisms of 
such machine tools as jig-borers; the work in 
this connection is being carried out at the Edin- 
burgh Laboratories of Ferranti, Limited. Further- 
more, an application to the automatic control of 
machines is being studied in conjunction with 
tape recording devices. It is hoped that it will 
shortly be possible, by combining the two 
principles, to store instructions for elaborate 


machining operations on a magnetic tape and to 
reproduce them accurately by using a 
photo-electric cell and electronic counting of 
diffraction fringes. 

If two of the gratings are placed one upon the 
other with their rulings inclined at a small angle, 
dark lines or fringes will be seen running at right 
angles to the rulings, resembling the moiré 
effect of watered silk. If, now, one grat'ng is 
held at rest and the other is moved very slowly 
in the direction of the fringes, the fringes will 
move also but at a greatly magnified rate. 

By means of a photo-cell and electronic 
counter, the number of fringes passing across 
the field of view can be counted. This method 
makes possible very accurate and rapid measure- 
ment. Thus, when gratings, ruled with 10,000 
grooves per inch, are moved in this way, the 
fringe counter will record the movement in units 
of 0-0001 in. 


Institution of Mechanical Engineers 


RESEARCH AND DESIGN FOR 
GREATER PRODUCTION 


The need for a closer co-operation between the 
design office and the manufacturing departments, 
and for fostering research and development of 
new manufacturing processes to increase pro- 
ductivity, were discussed in a lecture on “‘ The 
Impact of Development and Research on Pro- 
duction and Design,”’ given before the Institution 
of Mechanical Engineers in London on Friday, 
February 19, by Mr. L. H. Leedham, assistant 
director of aircraft-production development in 
the Ministry of Supply. Some extracts from the 
lecture are given below. 

After the 1939-45 war, it was widely thought 
that Britain’s future prosperity depended upon 
the production of highly specialised, rather than 
mass-produced, goods; but even here producers 
are encountering serious competition. For sur- 
vival, it is necessary to rely very considerably on 
large-scale production of consumer goods -—a 
market which many other countries are rapidly 
developing. 

Mechanical engineers should regard produc- 
tion as beginning at the very inception of a design. 
However resourceful British production engi- 
neers may be, however skilful British craftsmen, 
their efforts are largely wasted if expended upon 
products the practical production of which 
has been insufficiently considered in the design 
stage. However good design may be, the fullest 
economic advantage can be reaped only when 
products are marketed at competitive prices, or 
are of superior quality. There are still hundreds 
of concerns where only inadequate production 
facilities exist, and where there is little apprecia- 
tion of the need for better quality personnel. 
Such environments afford little inducement to 
the study of production techniques; thus, per- 
sonnel are often found by promoting men from 
the operative level. Some very able men have 
so arisen, but their success is probably due rather 
to an understanding of the problems of works 
personnel than to technical competence. 

It is imperative to have well-qualified and 
imaginative men directing manufacture — men 
with the wide technical and practical knowledge 


which will enable them to meet design and 
scientific staff on equal terms. 


SIMPLIFICATION 


A product of simple design can be manufac- 
tured by relatively simple means. Simplicity, 
however, cannot be achieved in haste; reflection 
clarifies ideas and leads to the elimination of 
inessential features. Too often, in the desire to 
** get things started,” work is hurried, with the 
result that many products are unduly compli- 
cated, thereby inflicting unnecessary and con- 
tinuous strain on manufacturing facilities. 

Simplification, in its widest sense, must be 
more widely recognised as a means of reducing 
industrial wastage, particularly in regard to 
reducing the types and varieties of product and 
to the adoption of appropriate standards. In 
the more restricted sense, it is concerned with 
the reduction of component parts to the mini- 
mum number and to the most objective form, as 
regards material, accuracy, finish, and method of 
manufacture. 

The evolutionary process by which some pro- 
ducts develop, creates complication or — more 
probably — aggregation, which is often not real- 
ised until an objective study is made. For 
instance, automatic machinery, such as that for 
packaging, sorting, printing, and textiles, tends 
to develop by the gradual addition of mechan- 
isms, which are not in themselves necessarily 
complex, but which, because they have to be 
adapted to existing surroundings, are often com- 
promises. It is advisable to examine periodically 
the ultimate effect of this procedure and, by 
redesigning, to combine mechanisms into simpler 
kinematic equivalents. or combinations. 


FUNCTIONAL DEVELOPMENT 
Trial and error development of a project, 
although undesirable, is sometimes unavoidable, 
requiring the co-operation of the user during the 
stage of “ teething troubles,” when modifications 
are made as experience dictates. “ Field” 
development is indispensable for certain textile, 
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agricultural, and similar machinery, where the 
behaviour of the “ working medium,” i.e., 
fibres, soils, etc., cannot be artificially simulated. 

Machines which embody complicated mechan- 
ism cannot usually be built directly from drawings 
with the assurance of immediate success. Any 
such machine should remain in the experimental 
department until functioning is perfected, par- 
ticularly if it is the prototype for subsequent 
production models. During functional develop- 
ment, a prototype may undergo considerable 
alteration, especially of details, probably without 
regard to eventual convenience of manufacture, 
and this may later present difficult problems to 
the production engineer. 

Some industries, for example those making 
radio and electrical products derived through the 
application of scientific principles to both design 
and production, could scarcely have attained their 
present importance without very efficient product- 
development departments. Functional develop- 
ment of such products becomes almost a labora- 
tory process, and depends very little upon service 
experience. They therefore represent the oppo- 
site extreme to the class of product for which 
such experience is essential as a guide to 
design. 

Most engineering products lie between these 
extremes and, being generally produced in small 
quantities only, are unable to bear the cost of 
functional development regardless of future 
manufacturing difficulties. Aircraft construc- 
tion, for instance, presents a perplexing case 
because, even for a prototype, much unavoidably 
complex tooling is required, which cannot be 
disregarded in relation to subsequent production 
models. 

Systematic development and testing should 
therefore supplant the method of trial and error 
wherever possible. 


PROCESS DEVELOPMENT 


Development of improved methods for future 
use is the function of a production development 
department, the personnel of which must have 
imagination, resourcefulness, energy, and wide 
knowledge. Considerable tact is also required, 
for every break with convention meets with 
opposition. 

Closest co-operation with works departments 
is essential in pursuing investigations, as well as 
in the formulation of requirements ; production 
and design departments will be consulted and 
kept informed of all new developments. The 
principal duties which will have to be undertaken 
are: (i) searching the technical press for new 
production developments ; (ii) examining new 
production ideas submitted from miscellaneous 
sources ; (iii) attending demonstrations, exhi- 
bitions, lectures, etc. ; (iv) preliminary assess- 
ment of new methods ; (v) initiating and co- 
ordinating practical development work or assess- 
ment trials ; (vi) preparing reports on investiga- 
tions ; (vii) suggesting the range of application 
or scope of new methods ; (viii) issuing contracts 
for external development work ; (ix) obtaining 
special production information at the request of 
other departments ; (x) lecturing to technical and 
production staff on new techniques. 

The Ministry of Supply has itself formed a 
Directorate of Aircraft Production Development, 
for encouraging the adoption of the best methods, 
not only by the aircraft industry but also by 
the wide circle of industries upon which it 
depends. 


CO-ORDINATING DESIGN AND 
PRODUCTION 
The co-ordination of design and production 
may be achieved by means of a committee 
consisting of the chief executive from each main 
department. Such a committee would be con- 
cerned only with broad issues and should make 


no attempt at detailed study, this being delegated 
to departmental heads. 

Early tabling of a new design by the committee 
would afford opportunity for criticism, recom- 
mendations and changes by all concerned and 
give them an overall knowledge of each new 
project. Recommendations for the adoption of 
new processes or the enlargement of existing 
facilities should also be considered. An impor- 
tant function of the committee is the transmission 
of information and instructions to departments 
under the immediate control of the various 
executives. The co-ordination and timing of the 
work of a large number of departments demand 
direction of a very high standard if the gap 
between inception of a project and its execution 
is to be kept to a minimum. 


PRODUCTION TRAINING FOR 
DRAUGHTSMEN 


Components are frequently given shapes 
unsuitable for modern production methods 
owing to blind adherence to traditional drawing- 
office practice. Another serious source of waste 
results from specifying unnecessarily fine limits, 
which increases the cost of parts out of all 
proportion to their functional value. Work is 
needed on the relation of cost to accuracy and 
finish, for the common workshop operations. 

A good draughtsman can effect quite important 
economies by close attention to those points 
which minimise the work of shop, toolroom, and 
foundry. Inasmall organisation, he can usually 
acquire a working knowledge of production 
practice. In large firms, however, such facilities 
are difficult to arrange and should receive special 
consideration by managements who could, for 
instance, arrange for visits to various works 
departments, such visits to be supplemented by 
short lectures comparing the methods seen with 
their alternatives and stating the reasons for their 
adoption. Alternatively, men could be tem- 
porarily attached to selected departments to 
familiarise themselves with special techniques. 

Some engineers may not agree that industry 
should provide such training, but technical 
colleges possess neither the necessary equipment 
nor the personnel. Close co-operation between 
education and industry could do much to ensure 
the fullest use of advanced techniques. 

To ensure the issue to the works of practicable 
detail-drawings, design staff may be augmented 
by production specialists, whose advice can be 
sought upon manufacturing problems. To be 
fully effective such men must also be familiar with 
functional design, as they will be working with 
staff able to use every theoretical argument to 
support their ideas. The author is well aware 
that practical suggestions are often confronted 
with a barrage of theory which the ordinary 
production man is unable to penetrate. This 
difficulty will be dispelled only by employing 
well-qualified men having the necessary authority. 


PROCESS RESEARCH 
Research exerts as yet a small influence on the 


‘ engineering industries : in light engineering, for 


example, only 1-1 per cent., and in scientific 
instruments only 5-1 per cent., of turnover goes 
to research and development. Of this small 
percentage a fraction is devoted to production 
research. 

The cost of running any research department 
can be borne only by affluent companies. 
Research associations and, to some extent, certain 
universities offer a means whereby companies 
unable to afford independent research could gain 
at least some advantage. Support of such 
associations is, however, meagre. In view of the 
large proportion of total assets which in every 
firm is invested in production equipment, this 
reluctance to use applied research as a means of 
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improving production efficiency is difficu! to 
understand. 

American industrialists give greater suppo:t to 
production research. Thus, the Sloan Fou da- 
tion has granted the sum of 1,250,000 dols. + the 
Massachusetts Institute of Technology for < new 
metal-processing research laboratory, for fi 1da- 
mental research into metal cutting, rolling, wire 
drawing, welding, and forging. There is cer- 
tainly no counterpart on such a scale in B itain 
nor is one contemplated. 

One example will serve to emphasise the need 
for research into basic production-proccsses, 
An enormous quantity of metal is removed daily 
by machine tools, yet machining is still practised 
as an art, relying largely on the skill of the 
operator. The advent of a new material, such 
as Nimonic or titanium, causes endless difficul- 
ties. Prodigious, unrelated experimenting even- 
tually produces some kind of working practice, 
but examination of results often shows wide 
disparity, which is clear evidence that optimum 
conditions have not been reached. While there 
is evidence that in the distant future the machine 
tool may be used only in the making of produc- 
tion tools and equipment and not directly upon 
components, this possibility is remote and, 
meantime, more intensive research is needed into 
machinability. Hot machining, supercooling of 
tools, high-pressure cutting-fluids, and electro- 
erosion require energetic development. 


THE SMALLER FIRM 


In great Britain, out of a total of 8,563 com- 
panies making engineering, shipbuilding, and 
electrical goods, 69 per cent. have a labour force 
of less than 100 persons. Most small firms are 
either makers of specialities, evolved from 
intimate knowledge of the requirements of im- 
portant local industries, or they undertake sub- 
contract work from the larger concerns. Al- 
though facilities for research and development 
are absent, such firms often have a remarkable 
capacity for invention and improvisation. 

Many small firms cannot afford to employ 
technical staff and, consequently, new develop- 
ments are often either unknown or considered 
to be inapplicable to their modest requirements. 
Some new methods and techniques require 
expensive equipment, which often precludes their 
adoption by small plants, but the advantages of 
new methods could sometimes be obtained by 
using external resources rather than those of the 
small firms themselves. Generally, the per- 
sonnel of small firms tend to think almost 
exclusively in terms of the machine-shop and 
foundry, and to have little recourse to methods 
and materials which are not directly produced 
by them. 

Efforts are being made to solve the special 
problems, both financial and technical, of the 
smaller firms, for their contribution to Britain’s 
trade could undoubtedly be greatly increased. 
Local engineering societies and trade organisa- 
tions might arrange conferences and symposiums 
on the latest production processes, with special 
reference to their use by small industry. Exchange 
visits to the works of other firms by selected 
personnel might have considerable value;. the 
British Productivity Council is now working 
such a scheme. 

An immense fund of “ know-how” remains 
hidden, because craftsmen are often reticent oF 
because they lack the means of communicating 
their ideas to a wider circle. Not all problems 
can be solved in research and development de- 
partments. Fortunately, there are also natul- 
ally perceptive people who can, almost instinc- 
tively, see how to do a job “ just a little better,” 
using only the simplest means. Such men must 
be valued at their true worth and brough: into 
the mainstream of industrial progress. 
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ATOMIC ENERGY 
DEVELOPMENTS 


Zero Energy Fast Reactor 
Becomes “ Critical” at Harwell 


The first zero energy fast reactor to be built in 
the United Kingdom became ‘‘critical” (i.e., was 
started) at Harwell on February 5. This reactor, 
to which the name Zephyr has been given, will be 
used to gain experience and to obtain informa- 
tion regarding control systems, nuclear constants 
and materials and methods of construction, such 
as are only possible under actual working con- 
ditions. This information will be utilised in 
designing an experimental power-producing fast 
breeder reactor, work on which is to be carried 
out jointly at Harwell and Risley. 


UNDERLYING PRINCIPLES 


The new fast reactor has characteristics which 
render it likely that most of the uranium atoms 
in natural uranium can be consumed by the 
process known as breeding. If this system can 
be developed it should be possible therefore to 
utilise it to generate electricity with a much 
smaller fuel consumption than when natural 
uranium or slightly enriched uranium thermal 
fission reactors are employed. The advantages 
of fast reactors are thus bound up with the cost 
and availability of uranium ores. 

The reactors now operating in this country — 
two at Harwell and two at Sellafield - use 
uranium rods enclosed in graphite, the latter 
material acting as a moderator to slow down the 
neutrons produced by fission. Plutonium is 
produced in these piles. In fact, those at Sella- 
field were built for this purpose. The principle 
of breeding, however, is to create more fissile 
material than is consumed. 


PLUTONIUM AS FUEL 


To construct a fast reactor it is necessary to 
have a supply of pure, or nearly pure, fissile, 
material. In Zephyr the fuel used is plutonium 
which is enclosed in a small central core. This 
core is surrounded by a more massive blanket 
of uranium, which reflects back any neutrons 
which escape or absorbs them to produce fresh 
plutonium. Very few neutrons are therefore 
wasted. 

The reactor is described as having zero energy 
for the reason that it will be operated at a very 
low power level. It will not therefore become 
highly radioactive or require cooling. 

The design of Zephyr has been the responsi- 
bility of the Reactor Physics Division at Harwell, 
assistance with components being given by the 
Metallurgy and Electronics Division and other 
Divisions, while the construction was under- 
taken by the Reactor Engineering Division. 
The safety mechanism, to which special attention 
has been paid was designed and constructed by 
Mr. A. Frazer-Nash, Kingston-on-Thames. 


x * * 


ATOMIC ENERGY AUTHORITY 
BILL 


A iurther development in atomic energy was 
the introduction in the House of Commons 
recently of a Bill creating a non-departmental 
org ‘nisation which will be responsible, under the 
dir. ction of the Lord President of the Council, 
for research on atomic energy. This Atomic 
En -gy Authority Bill implements a White Paper 
wh sh was published last autumn and on which 
is -ommented on page 657 of our 176th volume 
19 53). 


Book Reviews 


The Use of Aircraft in Agriculture in the U.S.A. 
Organisation for European Economic Co-oper- 
ation, 2, Rue André-Pascal, Paris (16e), France. 
(300 francs); and H.M. Stationery Office, 
Kingsway, London, W.C.2. (6s. net.) 


In 1952, the Food and Agriculture Committee 
of the Organisation for European Economic 
Co-operation sent a Technical Assistance Com- 
mission to the United States to study the applica- 
tion of aircraft to agriculture. The commission, 
comprising nine representatives from six European 
countries, with experience in agriculture, aero- 
nautical engineering and aviation, business 
management and economics, have recently issued 
their report on the visit. It is, they claim, the 
first comprehensive survey of agricultural aviation 
in the United States, where more than 7,000 
aircraft are used annually for crop protection 
and other agricultural purposes. In Western 
Europe, on-the other hand, agricultural aviation 
is in its infancy and the commission believe that 
its wider adoption could substantially increase 
agricultural production. 

Among the subjects studied by the commission 
were the various applications of aircraft in 
agriculture in the United States, research and 
educational activities in agricultural aviation, 
economic aspects of the use of aircraft, the detailed 
organisation of operations, and the aircraft and 
application equipment in use. In addition to 
dusting, spraying and fertilising, they believe 
that other possible applications in Europe 
include aerial survey, forest fire control, and 
patrolling overhead cables after storms or 
heavy snowfalls. Although, in general, heli- 
copters have proved, in the United States, to 
be uneconomic for use in extensive agriculture, 
they might be more suitable under European 
conditions where intensive agriculture prevails. 
They have the advantage of manceuvrability, 
low speed and excellent field of view, and are 
preferred for precision work ; on account of their 
large downwash, they are greatly superior for 
frost protection. 

Among several recommendations put forward 
by the commission are the establishment of a 
European Agricultural Aviation Centre to foster 
the exchange of information; and proposals for 
research to be undertaken on equipment, 
chemicals and application techniques, new uses 
for aircraft in agriculture, or in alternative 
employment, in order to utilise such aircraft 
more fully throughout the year. They suggest 
also that an association of agricultural air 
companies in Europe should be formed and that 
they should organise an international congress 
to be held at least every three years. 


Bessel Functions and Formulz. Compiled by 
W. G. BickLey. Published for the Royal 
Society by the Cambridge University Press, 
Bentley House, 200, Euston-road, London, 
N.W.1. (3s. 6d.) 


This pamphlet is extracted from the intro- 
duction to Volume X of the well-known British 
Association Mathematical Tables. It is pre- 
faced with a ‘“‘Summary of Notations” con- 
tributed by J. C. P. Miller. The variety of 
symbols employed to denote Bessel Functions 
in the numerous treatises and volumes of tables 
that have appeared since F. W, Bessel’s original 
introduction of these functions in 1826, is 
unfortunate, but this extended list, including as 
it does the less common as well as the more 
generally familiar notations, will help to avoid 
confusion when these different sources are 
consulted. 

The ‘‘ Functions and Formule ”’ that occupy 
the remaining ten pages begin with the differential 
equations the solutions of which are Bessel 
Functions and then give series expansions 
defining Bessel Functions of the first and 
second kind, the modified Bessel Functions, 
the associated Cylinder and Hankel Functions 
and Wronskians. After this there are sections 
devoted to recurrence relations, derivatives, 
asymptotic expansions, auxiliary functions for 
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small and large x, zeros and addition formule. 
Next’ there is a list of some simple differential 
equations with solutions expressible in terms of 
Bessel Functions and this is followed by integral 
representations of the Bessel Functions, a selec- 
tion of indefinite and definite integrals, a list of 
generating functions and some series of Bessel 
Functions. 

Several widely used works of reference, such 
as the Smithsonian Mathematical Formule, 
Jahnke-Emde, Magnus and Oberhettinger, con- 
tain more or less extended selections from 
the vast number of formule involving Bessel 
Functions, but the 150 or so formule gathered 
together in this reasonably priced! and. admirably 
printed booklet include all the more essential 
relations compactly and skilfully arranged 
to facilitate ready reference and spare its 
user a search — often tedious and sometimes 
unrewarding—through one or more of the 
standard texts on Bessel Functions. 


Structural Design in Aluminium. By J. B. 
Dwiaut, M.A., M.Sc., A.M.I.Mech.E. Deve- 
lopment Department, Tube Investments Alumi- 
nium, Limited, 10, Needless Alley, New-street. 
Birmingham, 2. (Available on application.) 


One of the factors contributing to the delay in 
adopting light alloys for structural designs has 
been the lack of published data in the form 
immediately required by the draughtsman- 
designer. This defficiency is largely overcome 
by the publication of this handbook of informa- 
tion compiled in the Development Department 
of T.I. Aluminium, Limited. 

The handbook, illustrated by examples of 
structures already completed and by sketches 
of typical details, gives adequate notes on design 
procedure together with section tables for a wide 
selection of standard members. It is pointed 
out that dies are available for producing addi- 
tional sections. The subject of connections 
generally, that is to say, riveting with either 
light-alloy or steel rivets and welding, and the 
subjects of corrosion and protection are dealt 
with in sufficient detail for answering day-to-day 
design queries. The handbook concludes with 
a bibliography of recommended publications 
and papers. 

A revised edition of the handbook is promised 
as and when the results of further research and 
experience become known, but meantime the 
information given in this first edition will assist 
designers to proceed with light-alloy structures 
with confidence. 


ee 


British Standards 


The following publications have been issued by 
the British Standards Institution. Copies are avail- 
able from the Sales Department of the Institution, 
2, Park-street, London, W.1, at the price given after 
each title. 


Gear Hobs. (5s., post free.) 


It has long been recognised that the sizes of hobs 
for general purposes should be restricted in number 
and their limits of accuracy closely defined. In 
part 1 of a new specification, B.S.2062, are set out the 
dimensions of gear hobs for general purposes having 
a normal diametral pitch of from 1 to 50. The hobs 
are. intended for the production of gears complying 
with the basic rack tooth profile given in Fig. 5 of 
B.S.436 : 1940, and part 1 of the present specification 
applies to non-topping single-start right-hand and 
left-hand hobs for helical and straight spur gears. 
Three grades of accuracy are stipulated, namely, 
A for precision-ground hobs, B for ground hobs and 
C for unground hobs. A useful addition to the 
specification is given in an appendix in which are 
set out tables of recommended dimensions for taper 
arbors and of the recommended relationship between 
taper arbors and hob diameters. At the request of 
manufacturers and users of turbine gears, part 2 has 
been added to the specification. In this are set out 
limits of accuracy only for hobs intended for the 
production of gears complying with B.S.1807 : 1952, 
covering gears for turbines and similar drives. 
Part 1: Accuracy. These data are based on a 
specification, issued by the Mechanical Engineering 
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Research Laboratory of the Department of Scientific 
and Industrial Research, for the accuracy of gear- 
cutting hobs for marine turbines and similar drives. 
This specification has been generally accepted by 
gear cutter manufacturers in the United Kingdom 
and has been in use for several years. 


Code of Practice on Soil and Waste Pipes (Above 
Ground). (6s., post free.) 


The Council for Codes of Practice for Buildings, 
Construction and Engineering Services, Lambeth 
Bridge House, London, S.E.1, have now issued in 
final form Code 304, covering soil and waste pipes 
above ground. It has been drawn up by a com- 
mittee convened on behalf of the Council by the 
Institution of Municipal Engineers, and the present 
Code is a revision of the draft previously issued for 
comment. The Code deals with the design and 
installation of sanitary plumbing systems, namely, 
internal and ex soil, waste and ventilating pipes 
above ground level, but not with rain-water pipes. 
Detailed definitions of the terms used in the Code are 
given, and also a list of British Standards covering 
all materials and appliances likely to be used in the 
work described. A section on design considerations 
contains details of the various systems available and 
gives recommendations regarding the general layout 
and the design of pipe sizes and of discharge 
gradients. Other sections deal with work off, and on, 
the site, and inspection, testing and maintenance 
operations. 


Balata Belting. (2s. 6d., post free.) 


A new ification, B.S.2066, covers  balata 
belting. It lays down requirements for balata belting 
used for power-transmission purposes and other 
load-bearing applications, such as straps and slings. 
Other details specified relate to the manufacture of the 
fabric, its impregnation, balata content, quality of 
the balata, and other matters. Appendices contain 
details of testing methods and advice on working 
conditions. 


x kik 


Books Received 


1954 Supplement to the Twelfth Edition of the Regu- 
lations for the Electrical Equipment of Buildings. 
(6d. post free). 1954 Supplement to the Abridged 
Wiring Regulations. (6d. post free.) Recom- 
mended Practice for Electrical Installations in 
Caravans. (ls. post free.) The Institution of 
Electrical Engineers, 2, Savoy-place, London, W.C.2. 

— of the . a Eighth National Conference on 

Measures, 1953. United States 
Notes! Teas of Standards, Miscellaneous 
Publication No. 209. The Superintendent of 
Documents, U.S. Government Printing Office, 
Washington 25, D.C., U.S.A. (40 cents.) 

Magnetic Fields of Cylindrical Coils and Annular 
Coils. United States National Bureau of Standards, 
Applied Mathematic Series No. 38. The Super- 
intendent of Documents, U.S. Government Printing 
Office, Washington 25, D.C., U.S.A. (25 cents.) 

Solution of Problems in Engineering Drawing and 
Projective Geometry. By K. L. JAcKSoNn. Sir 
Isaac Pitman and Sons, Limited. Pitman House, 
Parker-street, Kingsway, London, W.C.2. (10s.) 

The Determination of Torsion Constants for Bulbs 
and Fillets by means of an Electrical Potential 
Analyser. By P. J. Patmer. Research Report 
No. 22. The Aluminium Development Association, 
33, Grosvenor-street, London, W.1. (7s. 6d.) 

Case Study Data on Productivity and Factory Perform- 
ance. Farm Tractors. Prepared for the Foreign 
Operations Administration Productivity and Tech- 
nical Assistance Division by the United States 
Department of Labor. Distributed in the United 
Kingdom by the British Institute of Management, 
Management House, 8, Hill-street, London, W.1. 
(7s. 6d.) 

Elektrische In two volumes. 
Dr. Kar Sacrs.\ Verlag Huber & Co. Framenfele. 
Switzerland. (5 Swiss francs.) 

Fourth Symposium (International) on Combustion. 
(Combustion and Detonation Waves.) At Massa- 
chusetts Institute of Technology, September 1—5S, 
1952. Bailliére, Tindall and Cox, 7 and 8, Henrietta- 
street, London, W.C.2. (54s.) 

Rotating Amplifiers. The Amplid Metadyne, 
Magnicon and Magnavolt and Their Use in Control 
Systems. Edited by Dr. M. G. Say, George 
Newnes Limited, Tower House, Southampton-street, 
London, W.C.2. (17s. 6d. net.) 

Power and Process-Steam Plant. Edited by E. 
MoLLoy. George Newnes Limited, Tower House, 
Southampton-street, London, W.C.2. (17s. 6d.) 


Trade Publications 


Surface Grinding Machines. A range of surface- 
grinding machines for grinding two parallel faces 
in One pass are ibed in an illustrated leaflet 
sent to us by the Rockwell Machine Tool Co., Ltd., 
Welsh Harp, Edgware-road, London, N.W.2, who 
are the agents for these machines. The makers 
are Diskus Werke (Frankfurt am Main), Aktien- 

gesellschaft, West Germany. The machines can 
Ge ordered to suit the customers particular require- 
ments. Many different methods of presenting the 
work to the grinding wheels, from manual pre- 
sentation of the work between the wheels to fully 
automatic continuous grinding using the through- 
— method without a chuck, are shown in the 
eaflet. An accuracy of 0-0001 in. is obtainable 
and once the machines set up the parts can be 
loaded by unskilled operators. 

Safety Treads and Flooring. The Adamite Company, 
Ltd., Manfield House, Strand, London, W.C.2, 
have sent us a number of leaflets describing their 
Altro treads and flooring, which are non-slip, 
whether wet or dry, wear resisting and chemical 
proof. The Altro abrasive grain, which is used 
in the flooring to give the non-slip qualities, con- 
sists of silicon-carbide and aluminium-oxide. It 
is available for mixing with concrete or for sprink- 
ling over the surface of floors before the concrete is 
dry. Their tiles and floor treads are made for use 
in buildings, passenger-service vehicles and ships, 
and their continuous flooring, which resembles 
linoleum, is made from pure polyvinyl chloride 
impregnated with Altro grain in thicknesses of 
2-5 mm. and 4 mm., 36 in. wide, and in lengths of 
up to 50 yards. It remains non-slip throughout its 
life, metal-wheeled trucks can be pushed over it 
without causing damage, and it is unaffected by 
dilute acids, alkalis and most oils. 

Safety and Relief Valves. The Crosby Valve and 
Engineering Co., Ltd., Ealing-road, Wembley, 
Middlesex, have sent us a copy of their brochure 
describing and illustrating the many types of 
safety and relief valves which they make to handle 
water, air, natural gas, steam and the whole range 
of vapours and liquids encountered in the various 
stages of the oil-refining and chemical-processing 
industries. The Crosby valve cannot “‘ simmer ” 
as the initial lift of disc caused by over-pressure 
is immediately followed by a second lift due to 
reaction and caused by the escaping element being 
turned through almost 180 deg. Conversely, as 
line pressure falls, the reactive force wanes and 
the disc then snaps down at the pre-determined 
pressure required. Another feature is that the 
disc is guided solely from the top; no guides, 
therefore, are in contact with the fluid or gas dis- 
charged. These features permit the discharge of 
97 per cent. of the theoretical capacity of the same 
nozzle when blowing full bore into atmosphere. 

The Witton Works of the General Electric Co. The 
General Electric Co., Ltd., Kingsway, London, 
W.C.2, have published a booklet describing the 
activities of their well-known works at Witton, 
Birmingham. These works consist of three main 
groups of factories, the most important of which 
covers heavy engineering, high and low tension 
switchgear, transformers, rectifiers, and electric 
motors. In the second group are the battery and 
lamp-black works, while the third comprises shops 
devoted to the production of mouldings in Bakelite 
and other synthetic resins as well as in bituminous 
materials. In addition, there are laboratories where 
much experimental and development work is 
undertaken, a high-power test station and a high- 
voltage laboratory. 

Resin-bonded Fibre-glass. We have received from 
Marketad, Ltd., 258, Westminster Bridge-road, 
London, S.E.1, samples and a leaflet describing 
** Milite,” a translucent resin-bonded reinforced 
fibre-glass. In the form of corrugated sheet of 
3-in. standard pitch and weatherproof, it is easily 
sawn and drilled, so making it suitable for light- 
weight roofing and walls which give a diffused form 
of lighting. 

Nimonic Alloys. The part played by Nimonic 
alloys in the development of aircraft gas turbines is 
described briefly in a brochure issued by Henry 
Wiggin & Co., Ltd., Wiggin-street, Birmingham, 16. 

Spectrographic Equipment. Hilger and Watts Ltd., 
Hilger Division, 98, St. Pancras-way, Camden- 
road, London, N.W.1, have recently issued four 
catalogues of particular interest to physicists, 
chemists and metallurgists. One of these gives 
particulars of spectrographs and accessories for 
metallurgical and = meral chemical analyses, a 
notable instrument being a compact 3-m. grating 
spectrograph incorporating many features designed 
to simplify its use. The other catalogues deal, 
respectively, with Schwarz thermopiles, controlled 
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source-units for spectroscopy, and equipmen for 
Raman spectrography. The latter is intende: for 
the examination of organic liquids in ‘- ‘rial 
laboratories by utilising the Raman effect. FE ‘ther 
photographic or pen recording may be poms wd 

Carbon and Graphite for Chemical Plant. 

Crucible Co., Ltd., Battersea Church-road, te = 
S.W.11, have issued a brochure giving the pro. 
perties of Carbinert (impervious carbon and 
graphite) and its applications in chemical engj- 
neering plant. 

Tungsten-Carbide Burs. Flexible Drives (Gil'“ans), 
Ltd., 195, High-street, Smethwick, 41, have ‘ssued 
an illustrated leaflet giving particulars of their 
Flexmaster precision-ground tungsten-carbide burs, 
capable of cutting steels up to a hardness of 
Rockwell 65 C. 

Colloidal Graphite. We have received from Coiioidal 
Graphite, Ltd, 6 and 7, St. Dunstan’s-lane, 
London, E.C.3, two catalogues giving particulars 
of oil-based and water-based colloidal graphite 
dispersions and their applications to manufacturing 
processes. 

Fire Appliances. Charles Winn & Co., Ltd, 
Granville-street, Birmingham, 1, have issued a 
leaflet illustrating their fire hoses, standpipes, and 
portable extinguishers for industrial and domestic 
use. 


Polarographs. Two leaflets have been issued by the 
Cambridge Instrument Co., Ltd., 13, Grosvenor- 
place, London, S.W.1. One gives details of their 
Univection polarograph unit, for use with the 
pen-writing polarograph, enabling a pure alter- 
nating voltage to be superimposed on the standard 
direct-current voltage applied to the Heyrovsky 
mercury-dropping system. This produces polaro- 
grams of greater sensitivity ; they are also more 
simple to resolve. The other leaflet describes in 
detail the direct-writing polarograph. 

Airfield Radar. The report of the Royal Air Force 
trials on Decca 224 airfield radar has been issued 
in brochure form by Decca Radar, Ltd., 1-3 
Brixton-road, London, S.W.9. In the official 
conclusions it is stated that “‘ the equipment is 
extremely flexible and capable of being operated in 
a variety of ways. The whole of the trials were 
conducted with jet aircraft, and it is considered 
that it is the most suitable for this type of operation. 
The equipment was capable on all occasions of 
bringing aircraft down to 200 ft. and 800 yards.” 


Soot-Blowers and Tube-Cleaners. We have received 
from the Ivor Power Specialty Co., Ltd., 29, Woburn 
place, London, W.C.1, a brochure illustrating the 
various electrically and hand-operated blowers and 
cleaners manufactured by them at Aberdare, 
Glamorgan, South Wales. Different types of 
equipments are made for the removal of soot 
and other deposits from the outside of tubes 
situated in combustion chambers, superheaters, 
back-passes, economisers and air-preheaters of 
boiler installations. Certain types are retractable 
while others employ fixed multi-nozzle elements, de- 
pending on the part of a boiler installation in which 
they are to be fitted. All models can use steam up 
to 2,000 Ib. per square inch with a maximum 
temperature of 950 deg. F. ; they can also be used 
in conjunction with compressed air. 

Fully-Impregnated Non-Draining Cables. Information 
regarding the fully-impregnated non-draining cable 
manufactured by them for voltages up to and 
including 11 kV are contained in a leaflet received 
from W. T. Henley’s Telegraph Works Co., Ltd., 
51, Hatton-garden, London, E.C.1. 

Marine Refrigerating Equipment. We have received 
from G. and J. Weir, Ltd., Cathcart, Glasgow, S.4, 
a brochure illustrating various applications of the 
refrigerating plant which they manufacture, from 
the brine cooling of bottle-storage cabinets to the 
refrigerating of the fish-holds of modern trawlers. 


Steel-framed Buildings. We have received a copy of 
the catalogue listing and illustrating the various 
steel-framed buildings and their component parts 
as made by the Coseley Engineering Company, 
Limited, Lanesfield, Wolverhampton. All design 
stresses are calculated in accordance with British 
Standards Specification No. 449, and the frames 
are made in four standard spans and four standard 
heights and erected at 12 ft. 6 in. centres. 


Machine. A leaflet describing the 
“Valjoh ” dowel-making machine, which can be 
adapted to perform other processes, such as end- 
forming, boring, polishing or grinding, has been 
received from Mr. John P. Lipert, of 10, Crossway, 
Bush Hill Park, Enfield, Middlesex. In it are 
listed the machine’s features, which include 
automatic self-centring spring in-and-out 
rollers, and its applications, which extend from 
flagstaff-making to the production of television 
parts. 
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AMERICAN MOTOR 


VEHICLE 


INDUSTRY 
MANAGEMENT, SUB-CONTRACTING, STANDARDISATION 


AND DEFENCE 


In the United States of America there is one 
motor car to 3-8 persons. When lorries are 
included the figure becomes one vehicle to every 
three persons. The average motor-car factory 
worker earns sufficient in 20 weeks to buy one 
of the cheaper cars, which are priced between 
1,600 dols. and 2,000 dols. These facts are given 
in a report published by the Organisation for 
European Economic Co-operation entitled “‘“Some 
aspects of the Motor Vehicle Industry in the 
U.S.A.,” which has been prepared by a group of 
representatives from the motor-vehicle industry 
in member countries of the organisation, who 
recently returned from a visit to the United 
States. It is of interest to note that no repre- 
sentative of a British motor-car manufacturing 
company was in the group. However, their 
interests were covered to some extent by the 
overseas representative of A.C.V., Limited, and 
Dr. D. W. Dodwell, of Joseph Lucas, Limited, 
who took part in the visit. 

The visit was made during 1952 and occupied 
five weeks. The subjects studied were manage- 
ment, sub-contracting, standardisation of parts, 
and the conversion of plants for defence produc- 
tion. The representatives attending were from 
France, Germany, Italy, Sweden and Great 
Britain. 

The United States motor-vehicle industry is 
considered to be more favourably situated than 
its European counterpart, especially with regard 
to markets and raw materials, but its position 
has only been achieved by painstaking effort 
over many years. The mass market, which is 
characteristic of the present time, did not exist 
in the early days; it has been created by con- 
tinually reducing production costs. This is 
illustrated by the fact that the present-day car, 
if manufactured by 1909 methods, would be 
selling for 50,000 dols. In 1909, the average 
employee had to work for 175 weeks before he 
could earn sufficient to purchase a motor car. 

According to the report, the United States 
motor-car manufacturer never loses sight of the 
necessity for new investment to maintain 
industrial progress. The primary aim of all 
manufacturers is to obtain a fair return on their 
shareholders’ investment, and it is noted that 
increasing numbers of workers are becoming 
shareholders in the companies which employ 
them. 

Among the basic principles of financial control 
it is stated that “operations are geared to 
predetermined objectives that are planned to 
produce an optimum rate of return on capital 
consistent with sound continuous growth and the 
maintenance of competition.”” General Motors 
consider that “‘ decentralisation of management 
together with sound financial control from the 
centre through planning and control” is of 
fundamental importance in their organisation. 


LARGE NUMBERS ENGAGED ON 
RESEARCH * 


A striking feature is the large number of 
employees engaged on research. General Motors 
have, in Detroit alone, a technical centre with 
|: boratory facilities for 1,500 technicians and 
s-ientists. Chrysler employs 3,000 technicians 
i. its central laboratories, and component 
r anufacturers are also expected to have a great 
many technicians on their staffs. During every 
sage of development of a new project an 


\ 


assessment is made of the cost, as United States 
engineers are primarily ‘* cost conscious.” 

Training and education play an important 
part and every advantage is taken by the manu- 
facturers of facilities for advanced training, 
existing throughout the country. All levels of 
the staff including executives are encouraged to 
improve their knowledge. The average age of 
students at Harvard graduate school in 1951 was 
43 and their salaries were within the 15,000 dols. 
to 20,000 dols. a year group. 

Continuous improvement of equipment and 
tooling is carried on but no investment is usually 
authorised unless it is likely to repay the cost in 
less than three years. As a result of this policy 
it is often found that certain equipment can be 
operated more profitably by the component 
manufacturers. The vehicle manufacturer often 
buys the machine or loans the money for its 
purchase to the sub-contractor to enable him 
to spread the cost over his total production and 
quote a more attractive figure for parts. 

Recent development of elaborate and expen- 
sive transfer machines has enabled manufac- 
turers of engines to increase greatly their rates of 
production. De Soto now produce 60 engines 
per hour, Oldsmobile 90, and Ford (Cleveland) 
98 eight-cylinder engines and 144 six-cylinder 
engines. With the aid of these machines costs 
are stated to have been reduced by 20 dols. per 
engine. 

In the press shops, large presses with high 
rates of production and mechanical handling 
between the presses enable production lines to 
turn out 4,000 body pressings a day. It is 
emphasised, however, that manufacturers are 
cautious about installing equipment on such 
a scale. It is difficult, therefore, to see how the 
European manufacturers can adopt a similar 
policy. 

The modern tendency is to decentralise 
assembly plants; General Motors now have 23 
such plants and Chrysler 15. The average pro- 
duction in all assembly plants in the United 
States is 74,000 cars per plant per annum which 
is comparable with the outputs of the larger 
European plants. 


STANDARDISATION NOT 
ENCOURAGED 


Manufacturers give no support to the estab- 
lishment of any standard which might restrict 
design. So strong is this feeling that no effort 
has been made to introduce design standards for 
military vehicles. Nevertheless, standardisation 
by circumstance does occur, as many manufac- 
turers are using components supplied by one 
company; a typical example of this is the 
Timken axle. The Society of Automotive 
Engineers prepare standards on a voluntary 
basis. Not all of these are used, but many, 
which do not affect design, are adopted by the 
industry as a whole and are later ratified by 
the American Standards Association. Suppliers 
of shock absorbers, tie-rod joints, hydraulic- 
brake equipment, electrical equipment, car- 
burettors, etc., control from 25 per cent. to 65 
per cent. of the parts made which, as already 
stated, creates standard usage. The report 
recommends the preparation of Western Euro- 
pean standards for the motor-car industry; that 
agreement be reached regarding standards for 
lighting and direction indicators, etc.; and that 
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efforts be made to introduce and encourage sub- 
contracting among manufacturers throughout 
Western Europe. 

The concentration of motor-car production in 
the United States in the hands of a few firms is 
considered to be qualified by this extensive 
practice of sub-contracting. The number of 
regular suppliers of parts for motor cars and 
lorries, restricted to complete items ready for 
assembly, is estimated at 6,000 for parts. If all 
part manufacturers are considered this figure 
would be doubled. 

Normally, the large vehicle manufacturer has 
two sources of supply for component parts, to 
maintain competition and to avoid stoppages 
caused by a strike at the supplier’s works, or 
other difficulty. No supplier is allowed a 
monopoly and “ equal chances for everybody ” 
is one of the principles of American business 
life. 


STOCK KEPT TO A MINIMUM 


By careful planning in the purchasing depart- 
ments every effort is made to keep down stocks 
of bought-out parts, to minimise investment 
and save storage space. A stock of parts one 
to five days ahead of the first operation is 
generally considered sufficient, as the only 
available storage space is often that alongside 
the assembly line. 

Decentralisation is a marked characteristic 
at present. One large company has a trans- 
mission-manufacturing plant in Cincinnati 500 
miles from Detroit, an engine plant in Cleveland 
200 miles away, and a press shop in Buffalo 
300 miles away. Specialisation has increased 
greatly in recent years and each specialist com- 
ponent manufacturer carries out his own 
research. Those who merely make parts to 
blue prints supplied by a motor manufacturing 
company are regarded as parasites. 

The report expresses the opinion that sub- 
contracting is already well developed in the 
United Kingdom and Germany, and considers 
that every effort should be made to remove 
trade barriers restricting the movement of motor- 
vehicle accessories throughout Europe. A start 
could be made by freeing one specific part. It 
also recommends that representatives of Euro- 
pean sub-contractors should visit the United 
States to study recent practice in their particular 
field. 

Under the recent ““ Moody Amendment” to 
the Mutual Security Agency Act in the United 
States a sum equivalent to 100 million dols. has 
been made available for economic aid to O.E.E.C. 
countries. Loans from this money are to be 
granted to small firms who are able to increase 
productivity and are prepared to use part of their 
profit to increase wages and lower prices. 


DEFENCE POLICY 


On the subject of defence, it is observed that 
the United States Government policy is one of 
establishing defence production facilities from 
which output can readily be expanded if neces- 
sary ; meanwhile, the production of a considerable 
quantity of military equipment is being secured 
without restricting civilian needs. 

An appendix to the report gives many figures 
of interest and a few are quoted here: the 
average hourly wage rate in Detroit is 2-25 dols.; 
wholesale price of a car is 1,385 dols. and 
selling price is 1,920 dols. including 24 per cent. 
dealers’ commission and 10 per cent. excise tax. 
The cost of direct labour for a car is stated to 
be between 100 dols. and 170 dols. General 
Motors had 310,000 employees in 1951 and 
479,000 shareholders, and their income from sales 
in that year amounted to 7,522,000 dols. of which 
6-74 per cent. was net profit, and 4-75 per cent. 
was paid in dividends. 








268 


The Engineering Outlook—8 





THE AIRCRAFT INDUSTRY 
EMPHASIS ON PRODUCTION 


f gw British aircraft industry is at present only at the beginning of what should be a 


long period of sustained prosperity. 


Because of the cuts in the re-armament 


programme, output has not been rising so rapidly, and will not rise so far as was at 
one time intended. Nevertheless, as shown in the graph below, employment increased 
considerably in 1953; there was a net addition of 2,000 workpeople or about 1 per 
cent. per month. The rising trend of production of civil aireraft for British operators 
and of civil and military aircraft for export may be seen in the graphs opposite. The 
total output of the industry in 1953, by value, was probably about £200 millions, 
about two-thirds of this representing military aircraft for the Royal Air Force and the 
Royal Navy. The production of military aircraft under Government contracts should 


be at least 15 per cent. higher in 1954, and the 
production of civil aircraft anything up to 50 per 
cent. higher. The volume of orders and inquiries 
for British civil airliners is such that, eventually, 
the value will be many times greater than the 
1953 level of £16 millions. There are already 
on the books orders amounting to nearly £50 
millions, and contracts valued at about £100 
millions are being negotiated. 

The earnings of foreign currency may be 
expected to rise sharply. In 1953 the exports of 
the industry, shown in the single graph opposite, 
reached a record figure of £64-6 millions, 
one third more than in 1952. The greater part 
comprised military aircraft and such well- 
established civil types as the de Havilland Dove 
and the Bristol Freighter. Exports of the new 
jet-engined airliners probably did not exceed 
£3 millions in 1953, so that, when deliveries of 
large orders received from foreign customers 
begin to be made in 1954, the exports of the 
aircraft industry should approach £100 millions. 


MAINTAINING THE LEAD 


The success of the aircraft industry is not to 
be measured only by the volume of output; 
many of the military as well as the civil aircraft 
coming off the production lines to-day are tech- 
nically ahead of anything being built elsewhere 
in the world, and it is vital that this lead should 
be maintained. There is a danger that the 
aircraft manufacturers, now that years of patient 
research and development work have borne fruit 
in large production orders, may show less enter- 
prise in the search for new designs; and the 
Government, who have to meet an exceptionally 
heavy bill in equipping the Services with the 
new fighter and bomber aircraft now in quantity 
production, may be tempted, under pressure, to 
restrict expenditure on armaments, to cut the 
outlay on research and development. Sir 
Thomas Sopwith, C.B.E., the chairman at the 
annual general meeting of the Hawker Siddeley 
Group, Limited, warned against the growth of 
a dangerous spirit of complacency. ‘“* Unques- 
tionably,” he said, “‘ there was a time when we 
had a long lead in jet power. It may surprise 
you if I tell you that this lead has not only been 
cut down, but in certain respects lost.” The 
United Kingdom, in Sir Thomas’s opinion, is not 
spending nearly enough on high-altitude and 
high-speed research, and research projects for 
applying nuclear fission to aircraft propulsion 
appeared to be entirely absent from the pro- 
gramme. 

Certainly, there have been rather fewer an- 
nouncements of outstanding new developments 
in the aircraft industry in the past year, but a 
short hiatus after so many years of rapid advances 
need not be a matter for criticism. Research 
facilities are being steadily extended. During 


1953, Handley Page and Company opened a new 
test house, research laboratories, and high-speed 
wind tunnel, which will make the company 
almost independent of outside help in the design, 
construction and proving of high-speed aircraft. 
Like Handley Page, most British aircraft manu- 
facturers are building their own tunnels for high- 
speed work, and they are also co-operating in 
the building of a tunnel at Bedford, in which it 
will be possible to test new aircraft designs in 
the trans-sonic speed zone of Mach 0:8 to 
Mach 1:3. 

The 14 companies participating in the project 
have formed the Aircraft Research Association 
to control the new tunnel, which will cost 
£1-2 millions and should relieve considerably 
the pressure on the testing facilities of the Royal 
Aircraft Establishment at Farnborough and the 
National Physical Laboratory at Teddington. 
For some time these have been overloaded with 
work on particular items of equipment, under- 
taken at the request of individual manufacturers. 
When the new tunnel comes into operation in 
1955 they will be able to concentrate better on 
their primary functions of fundamental research. 


PRODUCTION PROBLEMS 


Seen through American eyes, the main critic- 
ism of the British aircraft industry is certainly 
not lack of enterprise in research. A writer in 
the United States magazine Business Week con- 
siders that “‘ Britain’s fertile design teams have 
used 280 million dols. in direct United States 
aid to the air industry to good purpose. Britain 
can boast of some of the finest and fleetest 
aircraft in the world.” The weakness of the 
British aircraft industry, in his opinion, was on 
the production side. In September, there was 
only one production model of the Hawker 
Hunter fighter, due for service with the Dutch, 
Danish and Belgian air forces as well as the 
British; no squadrons had yet been equipped 
with the Vickers Supermarine Swift; the Gloster 
Javelin night fighter would not be delivered for 
many months; and a long time would also 
elapse before the V-class bombers, the Vickers 
Valiant, the Handley Page Victor, and the Avro 
Vulcan, went into service although specifications 
were laid down in 1948. The situation is not 
quite so unsatisfactory as this indicates, for the 
Swift is now going into squadron service, the 
Hunter will follow very shortly, and the first 
Valiant will be in service this year. Neverthe- 
less, there may be some basis for the American 
criticism that production has been held up unduly 
by inadequate tools and, above all, by “the 
age-old problem of British industry: everybody 
wants to be a designer, nobody wants to be 
a producer.” A shortage of high-quality pro- 
duction men in the British aircraft industry is 
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hardly surprising when, prior to the re-armamer 
programme, Government production orders wer 
almost non-existent, and manufacturers eve, 
had difficulty in keeping their design stafi, 
together. 

On the score of machine-tools, also, Americ: ; 
criticism is often less than just. Mr. \., 
Puckey, until lately Deputy Controller of Supplic ;, 
(Aircraft Production) at the Ministry of Supp'y 
has stated that “ Britain’s aircraft and associat: d 
industries have never been in better shape ‘o 
support air power with the best designs, develc »- 
ment and production resources.”” By tremendo'is 
efforts on the part of the industry the maiy 
difficulties of management, materials, tools and 
space which confronted them in 1951, had been 
overcome. The problem of reorganisation to 
make the most effective use of space has been 
most complex, and many companies have becn 
called upon to set up production lines for 
aircraft, both civil and military, not of their own 
design. In the factory of Short Brothers at 
Belfast, for example, the English Electric Com- 
pany’s Canberra, the de Havilland Comet and 
the Bristol Britannia are being turned out, as 
well as parts of the Swift. In addition to the 
two production lines of Hawker Aircraft, Limi- 
ted, a third has been set up by Sir W. G. Arm- 
strong-Whitworth (Aircraft), Limited, for the 
production of the Hunter; and parts of the 
Swift are also being made by Boulton Paul 
Aircraft, Limited. Rolls-Royce, Limited, have 
now opened a new large factory which makes a 
substantial addition to their own capacity for 
manufacturing the Avon engine; but this engine 
is also being made by D. Napier & Sons, the 
Bristol Aeroplane Company and also the 
Standard Motor Company. 

The speed at which urgent requirements of the 
industry for machine tools were met by the 
Ministry of Supply deserves every credit and is 
in direct contrast with the experience of the 
aircraft industry in the United States, where, 
for a long time, production was hampered by 
inability to obtain the necessary tools. The 
criticism that British bomber builders have none 
of the tools required for rapid production is 
therefore unfair; nevertheless, it contains an 
element of truth. There is probably greater 
scope for the employment of “‘ such common- 
place United States tools as Hufford stretch- 
presses,” more of which are in operation “ in 
one big United States factory than in the whole 
of Britain.” Mr. S. P. Woodley, superintendent 
of the Supermarine works of Vickers-Armstrongs, 
Limited, said at a conference of the Institution 
of Production Engineers in December, that “a 
distinct revolution” in aircraft fabrication 
methods was imminent, and that the industry 
must seek short cuts and aids to production if the 
spectacular increase in costs was not to continue. 
Large skin-milling machines, which cost about 
£100,000 to £150,000, were already being 
constructed in the United States, where an 
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extensive programme had also been laid down 
fcr the production of large forging presses. 


LARGE FORGING PRESSES 

The advantages of installing larger forging 
presses and machining capacity, which would 
be capable of handling larger pieces and thus 
increase the speed and reduce the cost of airframe 
construction, have long been recognised by the 
British aircraft industry. High Duty Alloys, 
Limited, have lately erected, at a cost of over 
£500,000, and brought into operation, a 12,000- 
ton press. The only other forging press of this 
capacity in the United Kingdom is that of James 
Booth and Company, Limited, now in operation 
for some time. Even these presses, however, 
are small in relation to those under construction 
in the United States, and two that were operated 
by the Germans during the last war; a 33,000- 
ton press was seized by the Russians and a 
15,000-ton press was taken to the United States. 
The new forging presses under construction in 
the United States are of 35,000 and 50,000 
tons; a press of 75,000 tons was also planned, 
but there were many technical difficulties to be 
overcome, and it is not certain whether any 
progress has been made. Meanwhile, the large 
building programme for presses has been 
reduced because the cost seemed excessive even 
through American eyes. The original planned 
outlay was for 17 units, costing 389 million dols; 
this has now been cut by about 139 million dols. 
by the cancellation of orders for three 35,000- 
ton forging presses, a 25,000-ton forging press, 
and four extrusion presses ranging in size from 
8,000 to 25,000 tons. 

One reason for the cuts, given by the Secretary 
of the Air Force, Mr. Harold E. Talbot, was that 
there was not sufficient technological knowledge 
about their use to justify building them in such 
quantities. In these circumstances, the British 
aircraft industry can hardly be blamed for failure 
to instal such equipment. Since a single 35,000- 
ton unit may cost £2-25 millions, the burden 
upon the resources of any one company would 
be considerable; and the Ministry of Supply, who 
recently stated that the possibility of Govern- 
ment assistance was being considered, obviously 
want to be sure that there will be adequate 
returns to justify investment on this scale. 


EARLY ORDERS ESSENTIAL 


Some of the difficulty of getting the new 
aircraft into production may be attributed 
perhaps, to the tardiness of the United States 
Government in selecting the aircraft to be bought 
under the “ off-shore’ purchasing scheme for 
the forces of the North Atlantic Treaty Organ- 
isation. To the natural indecision which must 
arise when there are several competing designs 
were added all the difficulties of international 
co-operation, and the negotiations, which made 
it difficult for the British Government to place 
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exceeded the exports by only the small number of civil aircraft allowed for British operators, the 

figures for the Services not being available for publication. The index of airframe structure weight 
is based on the figure 100 for the corresponding period average in 1948. 


their own contracts, were very protracted. It 
was not until April, 1953, that orders, valued at 
140 million dols. out of a total of 550 million 
dols. for the whole N.A.T.O. joint aircraft 
programme, were placed in the United Kingdom. 

The remaining orders were placed on the 
Continent, but such is the outstanding quality 
of British designs that nearly all the aircraft 
to be produced there are of British type. An 
exception is the French Mystére IV interceptor 
fighter, but even this is fitted with Rolls-Royce 
engines. The orders placed in the United 
Kingdom under the N.A.T.O. programme were 
for 450 Hawker Hunter fighters, but an additional 
American order was placed, outside the pro- 
gramme, for Hawker Sea Hawks, bringing the 
total value of American orders up to about £55 
millions. Orders placed by the British Govern- 
ment for Vickers Supermarine Swift fighters 
amount to a further £25 millions. The industry 
is to be congratulated rather than criticised for 
the speed and smoothness with which these very 
large orders have been put into production. 

The Ministry of Supply are well aware of their 
duty, as the principal customer of the aircraft 
industry, to place orders as early as possible, 
and in the past two years they have taken the 
risk of ordering several aircraft “‘ off the drawing 
board.” The Handley Page Victor, for example, 
was ordered five months before the prototype 
had flown. Action of this sort helps to counter- 
act the lengthy period required for development 
work on complex modern aircraft. The new 
test facilities will help to cut this down, but there 
can be no relaxation of the thoroughness of the 
work. Prolonged development work on a proto- 
type may well be exasperating, but aircraft 
manufacturers cannot be blamed for the delay, 
if, thereby, production time can be cut down 
and lives saved. 


SIMPLER DESIGNS FOR CUTTING 
PRODUCTION COSTS 

The high cost of aircraft received comment 
recently from the Select Committee on estimates. 
One possible way to achieve economies which 
suggested itself was greater co-operation among 
the Western allies, so that each of them should 
produce a more limited range, but greater 
numbers of specialised aircraft. Larger initial 
orders placed by the Ministry of Supply might 
also reduce substantially the cost per aircraft, 
but, the Committee observed, “the present 
economic situation appears to preclude the 





Ministry of Supply from giving initial orders in 
such quantities as would fulfil these require- 
ments.”’ Another possible solution was sug- 
gested by Mr. D. Keith-Lucas, chief designer of 
Short Brothers and Harland, Limited, who 
pointed out that money was one of the con- 
trolling factors in aircraft design. The growing 
complexities which added so much to the cost of 
modern military aircraft cou): be justified only 
if they enabled one machine to do the work of 
several, or to achieve purposes not otherwise 
attainable. Too many complications, however, 
impaired performance and more costly aircraft 
meant in any case that fewer could be afforded. 
There was no point in having perfect aircraft if 
they were so few that the vital one was not in 
the right place to meet the enemy attack. 

Short Brothers are one of the companies 
pioneering simpler designs at present. Their 
S.B. 6 Sea Mew, which made its first flight in the 
summer, has been designed for low-cost pro- 
duction and operation. Everything not abso- 
lutely essential to its functions as an anti- 
submarine aircraft required to operate in all 
weathers from small ships has been excluded. 
Speed, for example, was not important and it 
was possible to fit a cheap but more reliable 
undercarriage than the complicated retractable 
types commonly in use to-day. 

Another company, Folland Aircraft, Limited, 
have such faith in simple design that they are 
going ahead with the production of an aircraft 
as a private venture. The prototype of the 
Gnat fighter is expected to fly before the end of 
1954, despite a set-back due to the discontinu- 
ance of development work on the Bristol Saturn, 
the engine originally specified. This has been 
overcome by fitting temporarily the Armstrong 
Siddeley Viper turbo-jet engine, of lower power, 
which, it is hoped, will be replaced by one giving 
the required thrust before the aircraft is ready 
for volume production. Details of the Gnat 
are still secret, but Mr. W. E. W. Petter, the 
designer, said recently that a small fighter weigh- 
ing 5,500 Ib. can have the same performance as a 
conventional aircraft three times as heavy; and 
for a given sum of, say, £6 millions, it would be 
possible to buy 900 of the small fighters com- 
pared with 215 of the larger. A thousand such 
fighters could be built in the same time as 200 
conventional fighters, and the 1,000th light 
fighter could be built in 5,750 man-hours com- 
pared to 28,300 for the conventional fighter. 
In addition to the Gnat, and again as a private 
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venture, Folland Aircraft are planning a carrier- 
borne aircraft of advanced design. A. V. Roe, 
Limited, have also designed a light-weight air- 
craft. Plans were recently announced for a 
delta-winged fighter-bomber derivative of the 
Avro 707 research aircraft. It is claimed that 
the new fighter-bomber can be produced at less 
than one-third of the cost of the conventional 
fighter, and that it will meet the N.A.T.O. 
requirements for a light-weight ground attack 
aircraft capable of supersonic speed. 


RESEARCH PROGRESS 


There was plenty of evidence in 1953 that 
British research and development of high-speed 
high-altitude aircraft is not languishing. Short 
Brothers and Harland, Limited, have now had 
many months’ experience with their S.B. 5, an 
adjustable-wing research aircraft. The results of 
the investigations made with wings at angles of 
sweep-back up to 69 deg. are being made avail- 
able to the entire British aircraft industry. 
Another aircraft constructed by Short Brothers, 
which should have a valuable contribution to 
make, is the Sherpa, which flew for the first time 
in September. This aircraft embodies a new 
wing structure described as isoclinic, which, with 
a sweep-back of 43 deg. and a movable wing-tip, 
is said to combine rigidity with manoevrability 
in stratospheric conditions. It is intended as 
the forerunner of high-speed aircraft flying at 
over 60,000 feet, but fitted with low-powered 
French engines, is itself capable of only low 
altitude flying. 

So far as engines are concerned, the British 
aircraft industry is still in the lead. Details of 
the de Havilland Gyron, a turbo-jet of the axial- 
compressor type, were released in the summer, 
when it was stated that it had given on test a 
thrust greater than had been anounced for any 
jet engine in the world. The company have 
declared, moreover, that they know of no other 
prototype in the world with the same potentiality 
as the Gyron, which is to be used initially in 
supersonic aircraft and ‘‘ marks the advent of a 
new generation of really large turbo-power jet 
units.” At the other end of the scale comes a 
new engine, the axial-flow Proteus of the Bristol 
Aeroplane Company. This has been designed 
as a private venture in anticipation of a con- 
siderable demand for light-weight units of 
medium thrust for operational aircraft and for 
trainers. An obvious application is to the 
Folland Gnat. 


GUIDED MISSILES 

The secrecy which surrounds guided missiles 
makes it difficult to assess British progress. It 
is clear, however, that there have been rapid 
developments at the Long Range Weapons 
Establishment at Woomera. The General Elec- 
tric Company have set up a research laboratory 
in the district, and the English Electric Company 
are to build workshops for assembling missiles. 
In all, over 100 British companies, which include 
chemical and explosive manufacturers as well as 
engineers and aircraft manufacturers are said 
to be participating in the production of guided 
missiles at Woomera. From the beginning of 
1950 until the summer of 1953, 700 rockets had 
been fired, and 220 bombs and 440 missiles of 
other types detonated. After the visit of Mr. 
Duncan Sandys, the Minister of Supply, to 
Australia in September, it was announced that a 
new arrangement had been made for sharing 
the cost of the development work between the 
Australian and British Governments. Hitherto 
the Australians have borne the cost of all indus- 
trial work carried out by private companies in 
testing guided weapons in Australia; hence- 
forth, the British Government will bear the cost 
of work undertaken to their own order. 


The Australian technical as well as financial 
contribution has been considerable; for instance, 
the Jindivik pilotless aircraft, for use as an 
experimental target for rockets, is of Australian 
design. With radio equipment supplied by the 
General Electric Company, an automatic pilot 
by Elliot Brothers, and an Armstrong-Siddeley 
jet engine it can be guided as accurately by 
remote control as a piloted aircraft. Published 
details of guided rockets are sparse, but the 
Minister has stated that prodigious problems of 
great complexity have had to be solved in 
developing rockets capable of travelling at more 
than 2,000 m.p.h. and of attacking bombers 
flying at more than 50,000 ft. He has also given 
an assurance that “‘ no piloted aeroplane could 
hope to out-manceuvre guided rockets of the 
types we are now developing,” and added that, 
** in addition to missiles fired from the ground or 
from ships, we have reached an advanced stage 
in the development of guided rockets to be 
launched from fighter aircraft.” The Fairey 
Aviation Company (Australia) Proprietary, 
Limited, have been in the forefront of these 
developments; the contribution represented by 
their R.T.V. (research test vehicles) rockets was 
mentioned recently by Mr. H. Beale, the Austra- 
lian Supply Minister. 


AMERICAN LEAD IN SOME FIELDS 


While the British aircraft industry is second to 
none in the world over a wide field of equipment, 
there must inevitably be one or two fields in 
which it is less active than its competitors. 
Helicopter development, for example, has not 
been pursued so actively in the past as in the 
United States, and there is now some evidence 
that United States manufacturers are ahead in 
rocket-propelled piloted aircraft and in research 
for nuclear-powered flight. The Douglas rocket- 
powered Skyrocket, which has achieved an 
altitude of over 83,000 ft., has several times 
achieved speeds well in excess of 1,000 m.p.h. 
In November, piloted by Mr. Scott Crossfield 
and launched from a Douglas B29 Superfortress 
bomber, it achieved a speed of 1,327 m.p.h. 

Work on nuclear-powered aircraft is only 
beginning in the United States, but it was 
announced recently that the Lockheed Aircraft 
Corporation were conducting a preliminary 
design study on such aircraft under a contract 
with the United States Air Force. Mr. H. L. 
Hibbard and Mr. F. McBrearty, both of the 
Lockheed Aircraft Corporation, in a paper read 
before the Anglo-American Aeronautical Con- 
ference in September, said that they were 
** absolutely convinced that an atomic-powered 
airplane is not only possible, but entirely prac- 
ticable.”” There were differences of opinion in 
the United States, but the Lockheed Corporation 
had not the slightest doubt that such aircraft 
would be flying shortly. 

With the advent of atomic power, it is possible 
that, after all, the British outlay on research and 
development of very large aircraft may prove to 
have been of considerable value. The Brabazons 
have now been scrapped, and it is clear that the 
cost of runway facilities required by large Jand- 
based aircraft of this type is prohibitive; this 
objection does not apply to flying boats, however, 
and it is possible that there may yet be a bright 
future for flying-boats of the Princess type. 
One designer has estimated that, because of the 
weight of the power plant and its shielding, the 
minimum laden weight for nuclear-powered 
aircraft will be about 500,000 Ib. — more than 
twice that of the Princess. Flying boats may well 
be competitive even with more conventional power 
units. There is certainly no intention to scrap 
the Princesses. Work has been suspended on 
two and, though the other is flying, engines 
giving adequate power are still not available. 
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More powerful Proteus III engines are to b- 
fitted eventually, but work on these has bee: 
delayed somewhat by the higher priority given t) 
other projects undertaken by the Bristol Aircra': 
Company. Meanwhile, close study is beirz 
given to the question of whether it will be possit'e 
to operate the Princesses commercially on any 
routes. 

Mr. Peter Masefield, the chief executive of 
British European Airways, has drawn attention 
to a hiatus in British helicopter development 
which will become more apparent as foreicn 
helicopter services move ahead. Much larger 
and faster helicopters than are available at 
present are necessary for successful commercial 
operations. It will be five years before even the 
Mark III version of the Bristol 173, capable of 
carrying 18 passengers, can go into serious service 
and the “‘ B.E.A. line buses,” capable of carrying 
40 to 60 passengers, the specifications of which 
will be met by the Fairey Rotodyne and the Bristol 
181, are still a long way from commercial service. 
Meanwhile there are under construction in the 
United States the twin-rotor Piasecki H. 18, 
capable of carrying 50 passengers, and the 
Sikorsky S. 56, of slightly smaller size, both of 
which will be in service from 1956. 


LARGE ORDERS FOR BRITISH 
AIRLINERS 


Whatever may be true about helicopters, there 
is no doubt about the British lead in airliners. 
The unfortunate fate of two Comets is a matter 
of serious concern, and the British authorities 
and aircraft manufacturers have been doing their 
utmost to discover the causes so that it may be 
established beyond doubt that the quality of 
British design and workmanship were not at 
fault. There should be no check to the demand 
for British jet-powered aircraft. The accounts 
of the British Overseas Airways Corporation and 
of British European Airways show the large 
saving in operating costs which have followed the 
introduction of the new aircraft. The Vickers 
Viscount has been making a profit of about £34 
per flying hour; in the first six months of 
operation, the machines in service with B.E.A. 
earned a total profit of £395,000, and their 
profitability will be further raised by an increase 
in the power of the Rolls-Royce Dart airscrew- 
turbine engines. 

The Viscounts which will be delivered in future 
will have engines giving an extra 80 to 90 h.p. 
under cruising conditions. Arrangements are 
being made to incorporate the more powerful 
engines in the Viscounts already in service. 
There can be little criticism of the speed at which 
Viscounts are being built. Production has been 
concentrated at Hurn airport in order that the 
factory at Weybridge may be able to handle 
more satisfactorily the Valiant bomber. By the 
end of 1954, it is hoped to produce about six 
Viscounts a month and this will later be increased 
to a maximum of eight a month. The decision 
to plan for such a large production is an extremely 
bold one, for it means that Vickers-Armstrongs, 
Limited, will have to capture a very large share, 
perhaps half, of the total market for medium- 
range airliners in order to justify the outlay. 
They have, already received an encouraging 
volume of orders. At the end of December, 
86 Viscounts, valued at about £22 millions, were 
already on order, and contracts for the purchase 
of 50 more were under discussion. 

The production of the Bristol Britannia will 
be delayed a few months by the accident to one 
of the two prototypes. It had been planned 
originally that nine should be produced by 
mid-1955, and that thereafter the output at 
Bristol should be increased to one a month, and 
later to two a month for later versions of ‘he 
aircraft. This rate of output will eventually be 
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douvled when a second production line, to be 
put in hand by Short Brothers and Harland, 
Lim: ted, comes into operation in 1956. Britan- 
nias are also to be built in Canada under licence 
by the Canadair Aircraft Company ; in this 
case. they will be maritime reconnaissance air- 
craft, powered probably by the Wright turbo- 


cyclone engine. It is possible, however, that, as 
the civil versions prove themselves and a market 
develops in the United States, Canadair may also 
manufacture these. Firm orders for the Britannia 
placed with the Bristol Aeroplane Company at 
the end of December amounted to 43 aircraft 
and contracts for a further 50 were being 
negotiated. 


AIRWORTHINESS CERTIFICATES FOR 
COMETS 


The order book for the de Havilland Comet 
is also considerable. When Canadian Pacific 
Airlines placed an order for three Series II 
with an option for a fourth in November, this 
brought the total order books for all Comets to 
61, with options on 20 more. Dollar orders for 
the British jet-engined airliners are considerable, 
but so far have come mainly from Canada. 
Three Comets Series III are on order, however, 
from Pan American Airways, who have an 
option for seven more. These are due for 
delivery by 1956 —if, that is, the United States 
authorities can be persuaded to grant them a 
certificate of airworthiness by then. There 
have been lengthy negotiations for the recog- 
nition of the British certificate of airworthiness 
inthe United States, and the differences have been 
narrowed to a few minor points ; but, though 
the Americans have agreed to accept specific 
aircraft on their merits, no general agreement has 
yet been reached. 

Meanwhile, United States manufacturers have 
been speeding up their own development work 
on jet-engined airliners. They are still far from 
making up the lead held by British manufac- 
turers. Mr. George Edwards, the managing 
director of the Aircraft Division of Vickers- 
Armstrongs, Limited, has estimated this at five 
years. Nevertheless, though production models 
of jet-powered airliners cannot be produced in 
the United States by 1958, the Douglas Aircraft 
Company have been achieving success with an 
“interim ” aircraft, fitted with so-called “‘ turbo- 
compound ” engines. The first D.C.7 has now 
come off the production line, and orders for 81 
have already been received. One report states 
that this is ‘“‘more economical than any jet 
now planned.” If so, it may gain a large share 
of the lucrative American market, which might 
otherwise fall to the new British aircraft. 


FUTURE BRITISH AIRLINERS 


When eventually the Comet, Viscount and 
Britannia are supplanted by more efficient air- 
craft, these should be British. Among the new 
airliners at the design stage which show great 
Promise is the Avro Atlantic. Based on the 
Vulcan delta-winged bomber, it should be 
capable of carrying 90 to 115 passengers at 
40,000 ft. at a cruising speed of 600 m.p.h. 
This will enable it to fly non-stop from London 
to New York, returning the same day. If early 
Production orders were received it might be 
Possible to give delivery of this aircraft, which 
would cost no more than existing types of trans- 
Atlantic aircraft, in 1958. Civil versions of the 
other V-class bombers are also planned. 
Vickers-Armstrongs Limited have ‘announced a 
Proje ‘t for a military transport as well as an 
airliner based on the Valiant. The airliner, the 
V.C.", will seat between 100 and 150 passengers 
and will be ready for quantity production in 
1958 or 1959. The H.P.97, based on the 
cresc-nt-winged Handley Page Victor, will also 





be capable of carrying 150 passengers over long 
distances. 

British aircraft manufacturers have, meanwhile, 
not been neglecting smaller types of civil air- 
craft. A particularly lucrative market awaits 
the manufacturer who can produce an aircraft 
of low operating cost, which will serve as a 
replacement for the D.C.3. Handley Page, 
Limited, have designed a high-wing pressurised 
monoplane, the HPR3, which, they claim, will 
cruise for 1,500 miles at 220 m.p.h. with over 
three tons of payload. Operating costs are 
estimated at 14d. a passenger-mile, or 154d. per 
ton-mile. Aviation Traders (Engineering), 
Limited, who have hitherto done sub-contract 
work on aircraft only, have also been designing 
for the D.C.3 market. Their Accountant air- 
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craft is to be of simple low-wing design, capable 
of carrying 23 to 33 passengers, and will be 
powered by two Rolls-Royce Dart airscrew- 
turbine engines, which will give a cruising speed 
of 315 m.p.h. 

In view of all the design activity in the United 
Kingdom to-day, the danger of complacency 
seems to have been much exaggerated. It is a 
healthy sign, however, that the industry should 
criticise itself on that score. Production prob- 
lems are now being tackled as energetically and 
with as much success as those of design and 
development, which have been the main pre- 
occupation of the industry for so many years 
since the war. In consequence, the sharply 
rising trend of output and exports may be 
expected to continue for a long time to come. 





PRODUCTION 
INFORMATION 


Arrangements have been made by the Institution 
of Production Engineers, Aslib Aeronautical 
Group and Aslib Engineering Group to hold a 
conference on production information at the 
College of Aeronautics, Cranfield, Bedfordshire, 
from Friday, April 2, to Monday, April 5. 

The proceedings will commence with dinner 
at the College on April 2, and the morning of 
the following day will be devoted to meetings 
of the two Aslib Groups. In the afternoon of 
April 3, there will be a session on the reporting 
and dissemination of production information, at 
which Mr. F. B. Roberts, M.B.E., A.M.I.Mech.E., 
Editor of ENGINEERING, will be the chairman. 

On April 4, there will be a session on the 
practical utilisation of production information, 
under the chairmanship of Professor J. V. Con- 
nolly, F.R.Ae.S., M.I.Prod.E., Head of the 
Department of Aircraft Economics and Produc- 
tion at the College. In the afternoon, there will 
be a general discussion, from the point of view 
of librarians, on matters raised during the two 
previous sessions. 

Further information may be obtained from the 
secretary of Aslib, 4 Palace Gate, London, W.8. 
The conference fee, additional to an accommo- 
dation charge of £4, will be one guinea. 


* &.2@ 


OXIDATION PROCESSES 
Conference in Holland 


Further details of the arrangements for the 
Conference on Oxidation Processes, to be held 
in Holland on Thursday, Friday and Saturday, 
May 6, 7 and 8, 1954, have now been issued. 
It has been decided that the conference, which is 
being organised jointly by the Institution of 
Chemical Engineers, the Chemical Engineering 
Group of the Society of Chemical Industry, the 
Royal Institution of Engineers of the Nether- 
lands, and the Royal Netherlands Chemical 
Society, shall be held at the headquarters of 
the Royal Tropical Institute, 63 Mauritskade, 
Amsterdam, and not at The Hague, as previously 
announced. 

Subjects to be discussed will include oxidations 
carried out by means of vanadium pentoxide 
catalysts, the manufacture of fatty acids by oxida- 
tion of paraffinic hydrocarbons, kinetics of 
liquid-phase oxidation, the manufacture of 
p-tertiary-butylbenzoic acid, the preparation of 
cumene hydroperoxide, oxygen for industrial 
processes, the process of the Badische Anilin-und- 
Soda Fabrik A:G. for production of acetylene 
by the partial oxidation of gaseous hydrocarbons, 
the gasification of coal with oxygen, air oxidation 
of benzene to phenol, oxidation processes in the 
steel industry, and nitric-acid oxidation in the 
manufacture of adipic acid. Applications to 
attend the conference should be made to the 
secretary of the organising committee, Institution 
of Chemical Engineers, 56 Victoria-street, 
London, S.W.1. 


RIVER POLLUTION TESTS: 


Provisional Guidance 


The  recently-constituted river boards have 
authority to specify and enforce standards of 
river purity. This right has not yet been 
exercised. There is no national standard which 
they could adopt and the matter is one of great 
complexity, the permissible state of any par- 
ticular river being dictated by the nature of the 
terrain through which it flows and the type and 
size of the industrial establishments situated on 
its banks. There is the further difficulty that 
there are so many potentially harmful con- 
stituents of liquids discharged to rivers that 
standards based on concentrations of them taken 
individually would be impracticable and could 
never embrace all possibilities. An expert 
committee is now considering technical questions 
relating to the framing of by-laws. The Ministry 
of Housing and Local Government have in the 
meantime issued a circular to river boards, local 
authorities and other interested bodies indicating 
tests which are satisfactorily established and can 
be recommended for adoption. 

One of these concerns the solids in suspension 
in an effluent. This is a matter of importance, 
and the Royal Commission on Sewage Disposal 
recommended that a standard should be set. 
For the present, it is suggested that a Gooch 
crucible filter might be used, or possibly a 
centrifuge if a quicker test is desirable. It is 
recommended that the five-day test for biochemical 
oxygen demand should be carried out at 
20 deg. C., instead of the 18-3 deg. C. specified 
by the Royal Commission. A standard pro- 
cedure for carrying out this test will be included 
in the Department’s ‘‘ Methods of Chemical 
Analysis as Applied to Sewage and Sewage 
Effluents,” now in preparation. In the mean- 
time, the procedure laid down by the American 
Public Health Association may be followed. 
The pH value should be in accordance with the 
British Standards Institution scale. The new 
publication will describe an electrometric pro- 
cedure for its determination. 


TOXICITY TO FISH 


It is stated that no standard test for the 
toxicity of river water to fish can at present be 
recommended. This is a matter in which some 
sections of the general public are closely inter- 
ested. The subject has been under investigation 
for a number of years. When a satisfactory 
testing procedure has been worked out, the 
Ministry of Agriculture and Fisheries hope to 
set up a fish testing service which would ensure 
that tests were carried out on a uniform basis 
and would remove the need for uneconomical 
duplication of apparatus and specially-trained 
staff. 
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THE GRADING OF FLY ASH 


A “ONCE THROUGH ” PROCESS GIVING SAMPLES FOR 
MICROSCOPIC EXAMINATION 


By D. H. Lucas, B.A., A.INST.P.* 


The terminal velocity grading of power station 
fly ash is of great interest. It is the vital factor 
in estimating the efficiency of centrifugal dust- 
collecting equipment; is one of the many 
relevant factors in the theory of electrostatic 
precipitators; and is a dominant factor in the 
study of the deposition of dust from the 
atmosphere. 

Fly ash from modern pulverised-fuel stations 
has a terminal velocity range from 60 cm. per 
second downwards, approximately 50 per cent. 
by weight having a terminal velocity of less than 
2cm. per second. The particles vary in chemical 
composition, and in effective density from 0-1 
to 4:5 with an average of about 2:0. It is 
hoped in the future to grade the ash in situ so 
that the original state of aggregation is un- 
affected. The present practice is, however, to 
collect a sample of dust and subsequently to 
grade it on the assumption that no aggregation 
was originally present. 


FIRST PRINCIPLES 

It is necessary to separate the individual 
particles before the sample is graded. This is 
the most difficult part of the process and is pro- 
gressively more difficult the finer the particles. 
The great tenacity with which tiny particles 
adhere to one another has been discussed else- 
wheret it being estimated that a 100 micron 
particle on a plane might be able to resist an 
acceleration of the plane of 30 g while a 1-micron 
particle could withstand 3 x 10° g. It has been 
pointed out that the presence of some small 
particles may considerably reduce the adhesive 
power of the large particles, but the strength of 
adhesion of the smallest particles is very great. 
As a consequence of this, fine particles can main- 
tain large aggregates under disruptive conditions 
and the finer the constituent particles the larger 
are the stable aggregates. 


DRAWBACKS OF ELUTRIATION 


The elutriator gives a grading in the form 
required for fly ash. However, it is well known 


* Mr. Lucas is with the British Electricity 


Research Laboratories. 

t Lowe, H. J. and Lucas, D. H., ‘‘ Static Electrifica- 
tion,”’ British Journal of Applied Physics, Supplement 
No. 2, page F45 (1953). 
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Fig. 1 Diagram of apparatus for positively 
grading fly ash. 


that the grading process takes a long time. 
This is partly because the dust particles are intro- 
duced into the vertical cylinder on divergent 
lines and hence tend to migrate to the regions 
near the walls of the tube where the gas flow is 
slower. Hence, of all the particles presented to 
the tube at a particular time which should pass 
up it, only a fraction, in fact, succeed. The rest 
either re-circulate preparatory to further attempts. 
or are temporarily immobilised on the cylinder 
walls. The main reason, however, is that at 
any given time only a small fraction of the 
particles which should be carried up are in fact 
free from aggregation. The turbulence of the 
gas at the bottom of the elutriator and the impact 
of the aggregates on the tube walls does indeed 
tend to produce some single particles, but the 
effect is by no means positive. These two 
inefficient processes in series produce a very slow 
approach to correct grading. The situation is 
aggravated by the fact that the finest particles, 
which require the greatest turbulence to free 
them, are necessarily subjected to the slowest gas 
speed and the minimum disruptive effort. 


SEDIMENTATION AND MICROSCOPIC 
EXAMINATION 


Sedimentation has the great advantage that 
the system of forces holding an aggregate together 
is completely modified by the fiuid which is used. 
By a suitable choice of fluid the force of adhesion 
can therefore be made zero, or even negative, 
for all particles down to the finest. It has the 
disadvantage that particles with densities different 
from the mean density of the sample cannot be 
correctly graded. It is therefore unsuitable in 
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Fig. 2 Arrangement of Perspex duct and mica 
trays for the collection of dust. 
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Fig. 3 Velocity distribution in long duct of 
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Fig. 4 120-micron Perspex spheres graded by 
apparatus having a terminal velocity of 44 cm. 
per second. This velocity is determined from the 
microscopic size and density of the spheres, 
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Fig. 5 75-micron Perspex spheres graded by 

apparatus having a terminal velocity of 20 cm. 

per second. This velocity is determined from the 

microscopic size and density of the spheres. 
Magnification 70. 


principle for composite samples of variable 
density. 

The microscope can only grade by number and 
size. The results can only be converted to mass 
and terminal velocity if the density of each 
individual particle is known. Hence this method 
is again unsuitable for fly ash. 


A POSITIVE METHOD OF GRADING 


It was decided to grade the particles by a 
method which fed them positively to the grading 
process without the possibility of re-circulating 
The arrangement is shown diagrammatically in 
Figs. 1 and 2. The apparatus consists of a 
horizontal duct of rectangular section, 5 in. wide 
and 1 in. high, through which a streamline flow 
of air passes. Dust is fed into a slot 14 in. wide 
in the top surface of the duct, as shown in Fig. 2, 
and each particle is carried along the duct a 
distance which is a function of its terminal 
velocity. A standard air flow of 190 cub. ft. 
per hour is maintained by means of an orifice 
plate and a manometer. The Reynolds number 
or the system is 1,500. The velocity distribu- 
tion over the duct cross section was obtained by 
solving the equation 

eu eu 1ép 
ay y? Be. Ae 
by relaxation. The result is shown in Fig. 3. 

The variation of velocity from top to bottom 
is not important because all the particles are 
subjected to the complete range of velocities 
as they fall. The transverse variation of velocity 
is negligible over the portion of the duct in which 
the particles move. There is no tendency for 
the particles to spread laterally and they all fall 
inside a clearly delineated trace, 14 in. wide, 
which runs down the duct. Immediately after 
entering the duct, the air passes through 4 
perforated plate, to avoid the necessity of a ‘ong 
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Fig. 6 Apparatus for feeding dust in the form 
of single particles. 
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Fig. 7 Arrangement of modified duct for finer 
dust. 





approach section, while it is achieving the 
ultimate flow distribution. Before leaving the 
duct the air passes through a glass-wool filter 
to absorb any fine dust which remains airborne. 

It is of interest to remark that if the duct 
height is increased, the flow must be reduced in 
virtually the same ratio to maintain streamline 
conditions, and the actual movement of the dust 
down the duct is therefore unaffected. How- 
ever, a duct 2 in. high has been considered and it 
has been estimated that the flow would be 
uniform to + 2 per cent. over the central 14 in. 

The bottom of the duct is covered with weighed 
sheets of mica, each covering a specific portion of 
the terminal-velocity range. The weight of dust 
in each category can thus be determined directly. 
The particles have a tendency to bounce and 
slide when they reach the bottom of the duct, 
the effect being most marked with the rapidly 
falling particles, but almost negligible with the 
slower ones. A thin film of Vaseline on the mica 
sheets counteracts this effect. 


CALIBRATION OF DUCT 


The calibration of the duct is determined by 
grading glass or Perspex spheres over the range 
20 to 120 microns, the terminal velocity of the 
spheres being determined by calculation from 
their microscopic size and known density. There 
is good agreement between calibration with glass 
and calibration with Perspex although the densi- 
ties are different. Calibration. by this means is 
virtually an independent check which is more 
re‘iable than comparison with sedimentation, 
which itself has possibilities of error. Gradings 
0° Perspex spheres are shown in Figs. 4 and 5. 
The standard deviation on measurements of dia- 
meter at one place in the duct varies between 
5 and 10 per cent. of the mean value over most 
c. the range, and is somewhat higher for the 
frest dust. This gives some idea of the accuracy 
c\ the present apparatus, but it must be borne in 
r ind that, with a continuous size spectrum, the 


positive and negative errors would tend to cancel 
and the error in a particular grading will be less 
than the figures given. 

With the arrangement described, the size of 
mica sheet required for the finer categories 
becomes inconveniently large. The duct has 
therefore been modified as shown in Fig. 6. 
This enables a very much smaller mica sheet to 
intercept the fine particles in a given range. The 
air flow is slightly modified so that the duct must 
be recalibrated under the new conditions. Four 
sheets of mica are placed on the floor of the duct. 
The dividing lines are 1-7 cm., 5-5 cm., 11-2 cm. 
and 23 cm. downstream from the duct entry and 
correspond to terminal velocities of 40, 20, 10 
and 5 cm. per second. The fourth tray is sur- 
mounted by two trays each 13 cm. long at one 
half and three quarters the height of the duct 
respectively. Their forward edges make the 
cuts at 5 and 2 cm. per second. The result of a 
grading is given as certain percentages of the 
sample in the six categories greater than 40, 
40-20, 20-10, 10-5, 5-2 and less than 2 cm. per 
second. However, other cuts can be made with 
other sets of mica trays. 

It is a great advantage of this system that each 
category of dust can be conveniently examined 
microscopically after grading. This allows a 
visual check of the grading and may also afford 
useful information. 


FEEDING IN DUST AS SINGLE 
PARTICLES 


If the dust sample contains very little dust 
with a size less than 20 microns (2 cm. per 
second), it is relatively easy to deal with. The 
acceleration needed to disrupt any aggregates 
that form is of the order of 100 g. This can 
conveniently be supplied by mechanical hammer 
blows. The arrangement is shown in Fig. 7. 
The dust sample is placed in the hopper a with a 
needle valve 5 at the bottom. This valve is 
so adjusted that when the apparatus is in opera- 
tion a slow stream of dust is fed on to the surface 
c. This surface is continuously hammered by 
an electromagnetic vibrator d which provides 
100 impacts per second. The dust either imme- 
diately separates and runs down the slope e in 
single particles or else, if it is more coherent, 
gathers into ‘“‘ droplets’? and “ evaporates ” 
under the action of the vibration. The analogy 
with a liquid is quite close. The dust which 
immediately separates may be considered to 
have a “ boiling point ” below the (mechanical) 
“* temperature ” of the plane. The more coher- 
ent dust may be considered to have a higher 
boiling point, but nevertheless has a high enough 
** vapour pressure’ to break up fairly rapidly. 
The continuously increasing slope helps to 
separate the particles from one another and 
ultimately they fall as single particles down a 
vertical channel into the duct f for grading. 
The vertical portion is supplied so that all 
particles enter the duct with their full terminal 
velocity downwards. 
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If the dust contains a considerable proportion 
of dust of terminal velocity less than 2 cm. per 
second not only will this not be correctly graded, 
but it will falsify the grading of the larger par- 
ticles. The fine dust will tend to fall as aggre- 
gates. The finer the dust the larger the aggre- 
gates it may form. Thus the terminal velocity 
range is doubled back on itself so that the very 
finest dust tends to fall with the very coarsest. 
It is true that by inducing a more intense vibra- 
tion, finer dust may be graded. But the law of 
decreasing returns is operating with its usual 
ferocity; and there is little prospect of resolving 
the difficulty by mechanical means. 


FINE-DUST REMOVAL 


The solution chosen is to use the peptising 
property of a liquid, which is virtually inde- 
pendent of particle size, in order to remove the 
finest dust. The removal is carried out by shak- 
ing the sample of dust with methanol, allowing 
the suspension to stand for sufficient time to 
ensure that all the particles with a terminal 
velocity greater than 2 cm. per second in air 
will have settled making due allowance for 
variations in density. In practice, a column of 
4 cm. in height is allowed to stand for 3 min. 
The bulk of the liquid is then pipetted off and 
the remaining dust is dried and graded. The 
sedimentation is not intended to produce an 
accurate grading, or a complete separation. It 
merely removes the bulk of the dust which is 
finer than the lowest cut. The process is usually 
repeated until the liquid is fairly clear at the 
end of the 3 min. It sometimes happens that 
fly ash is coated with sticky water-soluble material. 
In such cases water is used instead of methanol 
and the settling time is altered to 6 min. 

The grading of fly ash less than 2 cm. per 
second in terminal velocity is not required in 
the ordinary way. It may be required for some 
investigational work in connection with electro- 
static precipitators and a device is being developed 
to feed very fine dust into the duct as single 
particles. It is hoped to report on this later. 


CONCLUSIONS 


The apparatus described is suitable for the 
every-day grading of fly ash. A single sample 
of 50 to 100 milligrams can be completely graded 
in one hour, which is conveniently rapid. The 
graded categories are in a form particularly 
suitable for microscopic examination, which 
means they can be checked both for residual 
aggregation or for gross errors. In addition, 
useful information can sometimes be obtained 
by examination in this way. Larger samples 
can be graded if necessary but 50 to 100 
milligrams is considered sufficient for ordinary 
cases, provided sub-sampling is carried out 
carefully. 

The author is indebted to Dr. J. S. Forrest 
for the opportunity to publish this article and to 
Mr. T. Wilson and Mr. B. W. Pearson for their 
assistance with the experimental work. 


A LARGE POWER STATION BATTERY 
440-Ampere-Hour Emergency Equipment at Keadby 


A large battery has been installed in the 
unitised station of the British Electricity Author- 
ity, now nearing completion at Keadby, near 
Scunthorpe, Lincolnshire. The main plant 
consists of six 60-MW hydrogen-cooled sets, 
each of which is fitted with three lubricating 
pumps. One of these pumps is driven by an 
alternating-current motor and, at starting, runs 
until the oil pressure reaches a predetermined 
value, when a shaft-driven unit takes over. 
Similarly, the electrical pump comes into action 
as the oil pressure drops during shut-down. 
Finally, a third pump on each set is driven by a 
direct-current motor which is supplied from a 


battery consisting of 186 nickel-cadmium cells 
with a capacity of 440 ampere-hours. 

This battery, which was manufactured by 
Nife Batteries, Limited, Redditch, is capable of 
supplying 450 amperes for 20 minutes, which 
represents the total load of the six motors. In 
addition, 80 amperes for a maximum of 50 
minutes is required for the emergency lighting 
and 60 amperes might be necessary for operating 
the switch solenoids. The total load could 
therefore amount to as much as 590 amperes. 

Normally, the battery floats across a constant- 
potential mercury rectifier and is thus maintained 
fully charged. 
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IMPROVING THE EFFICIENCY OF 
STEAM LOCOMOTIVES 
METHODS OF SOME OVERSEAS RAILWAYS 


A review of methods adopted since 1937 to 
improve the efficiency of steam locomotives 
reveals nothing remarkable ; rather does it 
show a succession of small developments in 
degree but not in kind. That is the most that 
can be said for the data submitted on this 
subject to the International Railway Congress 
Association for their 16th session, which is to 
be held in London from May 19 to 26. The 
Association requested information from a large 
number of railways throughout the world, and 
a summary of the first group of replies, prepared 
by Mr. C. T. Long, assistant chief mechanical 
engineer (motive power) of the South African 
Railways, has been published in the January 
issue of the Association’s Bulletin. The replies 
came from the Danish State Railways, Aalborg 
Privatbaner, South African Railways, Sudan 
Railways, Indian Railways, Ceylon Government 
Railways, Victorian Railways (Australia), Indo- 
nesian State Railways, and Roslagens Jarnvager 
(Sweden). 


INCREASE IN STEAM PRESSURE 

The Indian Railways foresee an increase in 
boiler pressures, “‘in order to benefit by the 
thermal advantages,” as their boiler-building 
industry becomes established. They expect 
pressures to rise to 250 lb. per square inch or 
possibly 270 Ib. per square inch. Only about 
16 per cent, of the locomotives which have been 
placed in service since 1937 have been designed 
to work at a higher pressure than had previously 
obtained on the railways concerned. Where 
reasons have been given for not increasing 
pressures, that of keeping down boiler main- 
tenance costs has been stressed. 

Only the South African Railways report the 
use of special steels for boilers—and that to 
reduce weight rather than to increase the pressure. 
The same railways do not expect to raise the 
pressure above the present maximum of 225 lb. 
per square inch. The Danish State Railways, 
however, consider that it is possible that pressures 
of about 255 to 285 lb. per square inch will be 
adopted. 


GRATES AND BRICK ARCHES 

Replies dealing with grates, ashpans and brick 
arches give a wide variety of practice, due, no 
doubt, to variations in local conditions and 
particularly the type and quality of fuel. Thus, 
for burning coal with a high dust content good 
results have been obtained on some of the smaller 
types of locomotives with a deep “ plane” 
horizontal grate raised about 120 mm., in the 
centre. The Victorian Railways have equipped 
one engine to burn pulverised brown coal for 
trial purposes. No railway reports using any 
special device in the ashpan to facilitate the 
correct distribution of air over the grate. The 
Indian Railways mention experiments being 
made with secondary air in order to minimise the 
losses due to unburnt particles of fuel being 
carried over, but, apart from this, on all the 
railways air above the fire is admitted through 
the fire-hole door in the normal course of 
handling the locomotive. 

The length of brick arches on the Indian 
Railways is proportioned so that the area 
between the top of the arch and the firebox crown 
is at least 120 per cent. of the free gas area 
through the tubes and flues. New locomotives 
are being built with deeper fireboxes to increase 
the firebox volume for better combustion of 
volatiles, and it has been found that by increasing 
the distance between the lip of the arch and the 
grate, carry-over of sparks is reduced. South 
African Railways’ practice is to make the area 
between the top of the arch and the crown 13 to 
14 per cent. of the grate area. On this basis the 
ratio of the area between the arch and the crown 


to the free gas area through the tubes and flues 
varies in their modern locomotives from 75 to 
115 per cent. They endeavour to have equal 
vertical ordinates between the arch and the 
crown of the box. 


MECHANICAL STOKING INEFFICIENT 


Hand firing is more economical in coal than 
mechanical-stoker firing. The Indian Railways 
say that the difference in favour of hand firing 
is 5 to 8 per cent., and that certain dynamometer- 
car tests have revealed this difference to be due 
to the following conditions obtaining with 
mechanical stokers : insufficient furnace volume, 
resulting in unburnt slack and dust being carried 
over ; lack of secondary air above the fuel bed ; 
excessive loss of slack through the firebars, due 
to rocking grates ; and steam being used for 
operating the stoker. Comparative tests carried 
out by the South African Railways showed 
** conclusively that combustion efficiency, when 
hand firing, is far superior to mechanical firing 
under identical conditions of working, the saving 
in coal being from 10 to 25 per cent.” 

The Indian Railways are aiming at a superheat 
temperature of 730 deg. F. (388 deg. C.) and 
hope eventually to work at 750 deg. F. (400 deg. 
C.), but they are approaching this upper limit 
conservatively until more research is done on 
grain growth in cast-iron superheater headers 
and on lubrication. The South African Railways 
have experienced difficulties in ensuring adequate 
lubrication above 700 deg. F. (371 deg. C.). 

With regard to the relationship between the 
various components of the superheater and the 
boiler, the S.A.R. endeavour to obtain a Wagner 
ratio of 400 for both the large flue tubes and the 
small tubes. To minimise the resistance to gas 
flow, the ratio between the free gas area through 
the tubes and the grate area should be kept to 
124 per cent., though the figure is as high as 
17 per cent. for certain Garratt locomotives. 
With proper draughting, it is reported, the 
optimum steam temperature is obtained if the 
free gas area through the flue tubes is not more 
than 52 per cent. of the total free gas area through 
the flues and tubes. The maximum should 
preferably be 50 per cent. The ratio of heating 
surface to grate area varies between 43 for 
boilers with combustion chambers and 53 for 
those without. The minimum ratios allowed are 
40-5 and 46-5 respectively. 


WATER TREATMENT 


All reporting railways have gained consider- 
ably from the introduction of boiler feed-water 
treatment, but the success of such treatment 
depends on the exercise of rigid control. 
Two railways report that water treatment has 
completely eliminated priming, while others, 
though troubled by this phenomenon to some 
extent, report that it can be kept under satis- 
factory control by the use of anti-foam com- 
pounds and by blowing down. Very little 
corrosion of metals is experienced, and then not 
of a serious order. The South African Railways 
report corrosion of water-level glasses with high 
alkalinity waters, necessitating tests in order to 
obtain a glass with higher resistance to this 
action, The same Railways report corrosion 
of the pure lead used in their fusible plugs, result- 
ing from high alkalinity as a limiting factor in 
the extension of the period between wash-outs. 
Tannin is relied upon to minimise this corrosion, 
while tests have been carried out with electro- 
plating the plugs, with a degree of success. An 
obstacle to this procedure is the practice of 
stamping the lead of the plugs with the date 
they are put into boilers, 

Considerable increase in the period between 
wash-outs is reported by all railways replying 
to this item-—at least three times the period 
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observed before water treatment was adopted. 
The Victorian Railways refer to an improvement 
in tube life from two years to four years, and on 
the Danish State Railways the period between 
major boiler overhauls has been extended fror: 
four to five years. The South African Railway 
report a reduction in the cost of major boile 
overhauls of about 30 per cent., and the conditio: 
of the boiler tubes has so improved that th 
re-ending of tubes at major overhauls is noy 
standard practice. 

The Indian Railways state that dynamomete:- 
car tests have proved the greater steam econom, 
obtainable at early cut-offs with modern poppet- 
valve gears as compared with the longest lap 
piston-valve gears. It has also been found thai 
maintenance has generally been lower. Despite 
these points, however, practical considerations 
have led these railways to standardise long-lap 
piston valves with Walschaerts gear on new 
locomotives. 

On the S.A.R., classes 15E, 16E, 19C and 20, 
totalling 101 locomotives, are equipped with 
R.C. poppet-valve gear. It is reported that not 
only are maintenance costs higher than with 
Walschaerts gear and piston valves, but the 
attention required by the gear affects the avail- 
ability of the locomotives. This differs from the 
reported experience of the Indian Railways. 


CONDENSING LOCOMOTIVES 


Only the South African Railways reported 
on condensing locomotives. A Henschel con- 
densing tender was fitted to a Class 20 locomotive 
for experimental purposes. 

It is reported that the condenser was able to 
cope with the exhaust steam at the highest 
evaporative capacity of the boiler, which was 
13,000 kg. per hour. Under test it was found 
that the water consumption ranged from 7 per 
cent. to 13 per cent. of that of a corresponding 
non-condensing locomotive under the same 
conditions, depending on the steam leakages 
occurring, giving a working range of 400 to 700 
miles depending on the type of section and load. 
The saving in coal ranged from 7 per cent. at 
low firing rates to 16 per cent. at high firing rates. 

As a result of these tests the South African 
Railways have ordered 90 Class 25 locomotives 
with condensing tenders for main-line work. 
(The design of these locomotives was described 
in last week’s issue of ENGINEERING.) 

The Indian Railways consider that circulating 
devices such as thermic syphons, security arch 
tubes, or circulation tubes, etc., are necessary 
to a limited extent. They point out that exten- 
sive application of such devices increases heat 
absorption in the firebox, but tends to reduce 
the superheat temperature, and have the advan- 
tages of cutting down the lighting-up time, 
increasing the boiler efficiency, and minimising 
strains set up in various parts of the boiler. 
There is the disadvantage of a reduction of 
accessibility in the firebox for routine mainten- 
ance. The employment of such devices calls for 
the use of treated water and proper maintenance 
in the interests of safety from explosion. 


* & * 


SUPPLIES OF 
MOLYBDENUM 


As a result of the completion of an expansion 
programme at the molybdenum mine of the 
Climax Molybdenum Company at Climax, 
Colorado, U.S.A., all restrictions on the purchase 
of the metal have been abolished. According to 
a statement issued by the Climax Molybdenum 
Company of Europe, Ltd., 99, Pinstone-street, 
Sheffield, 1, this year’s anticipated output of 
molybdenum at the Climax pit, claimed to be 
the largest underground mine in North America, 
will be 42,500,000 Ib. The United States Govern- 
ment raised all controls on exports of molyb- 
denum on January 14 last; hence consumers in 
Western Europe and other countries in the 
** Free World” who obtain an export licence 
can now purchase all the molybdenum they 
need. 
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RESEARCH ON 


PIPE FLANGES 


CARBON-STEEL FLANGES AND ALLOY-STEEL BOLTS 


A general meeting of the Institution of Mechanical 
Engineers, held in conjunction with the Applied 
Mechanics Group, took place at the Institution on 
Friday, February 12. Dr. David Clayton, chairman 
of the Applied Mechanics Group, occupied the chair. 


STRAIN-GAUGE TESTS ON 
MODEL FLANGES 


The meeting discussed the third and final report 
of the Pipe-Flanges Research Committee, prepared 
for the Committee by the reporter, Dr. A. E. Johnson. 
An addendum to the report, written by Dr. R. W. 
Bailey, F.R.S., the chairman of the Committee was 
submitted along with the report. In this, Dr. Bailey 
stated that frequently a link was needed between test 
results and their interpretation and utilisation in 
practice. This was the case with the test results con- 
tained in the present third report and he had written 
the addendum to meet that need. 

In the course of his report Dr. Johnson stated 
that it presented first, results of tests made upon 
model flanges under both elastic and elevated-tem- 
perature conditions, where elastic and creep behaviour 
combined to account for relaxation of the loading. 
The purpose of these tests had been to assist (1) under- 
standing of the results of tests upon full-scale joints, 
reported in the second report, and thereby (2) to 
contribute to the creation of a rational basis for the 
development of principles for the design of flanged 
joints for service at elevated temperatures. 

The elastic deflection of a flange ring was recog- 
nised as not being simple, but for a given load would 
involve deflections arising from: 

(1) Contact compression which, being local in 
character, was expected to be constant —i.e., inde- 
pendent of flange thickness. 

(2) Direct compression of the flange ring, believed 
proportional to the flange thickness. 

(3) Shear of the flange ring, expected to be inversely 
proportional to the flange thickness. 

(4) “* Dishing” of the flange ring, resulting from 
its circumferential stresses, tensile on one side of its 
mid or neutral plane and compressive on the other 
side (referred to as bending), which was expected to 
be inversely proportional to the cube of the flange 
thickness, 

Thus for unit load and flange thickness L, the 
deflection would be represented by 


% D 
A+BL+7 +3; 


Model flange rings, drilled and undrilled, one quarter 
the bore and outside diameter of the full-scale joints 
tested, and of three different thicknesses, had been 
investigated under a range of loads to determine the 
values of the constants A, B, C, and D. Confirma- 
tion was found of the anticipated composition of the 
deflection, and of the contributions made by the 
components mentioned. 

Later in the report the question of the stress dis- 
tribution in a drilled flange ring - the case affecting 
design — had been investigated by tests using electrical- 
resistance strain gauges upon a large flange ring 
having 16 bolts, and upon a much smaller flange 
ting having only four bolts. The results of these 
tests had shown that the presence of bolt holes 
invalidated previous assumptions concerning stress 
distribution in the flange ring. 


CREEP RELAXATION TESTS 


At elevated temperatures a series of model flange 
tings, drilled and undrilled, in both earbon steel and 
0-5 per cent. molybdenum steel, had been investigated 
for creep relaxation behaviour. In addition, creep 
rele xation tests had been made upon the same material 
as used for the flange rings, to disclose the creep 
che ‘acteristics of the material, thereby contributing 
to ._n understanding of the behaviour of the model 
flar ge rings and to the question of the use that might 
be nade of the results. 

“ne results of these tests had shown that creep 
tel: xation, whether of material under simple tension, 
Or vith a flange ring, was more complex in character 
the the early evidence with carbon steels had 
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indicated. The practical case of application to a 
drilled flange ring happened to have been made less 
difficult than it would have been if treated as an 
undrilled ring, by the stress distribution disclosed by 
the strain-gauge measurements of the two drilled 
flange rings. 

The report summarised the results of tests upon 
full-size joints, given by the second report, and using 
these results, together with the new information given 
by the third report, offered an interpretation of the 
behaviour of flanged joints with carbon-steel flanges 
and alloy-steel bolts, at temperatures where creep was 
the dominating consideration. 


DISCUSSION 


Mr. W. W. Campbell, B.Sc. (Eng.), who opened 
the discussion, said that he was sorry that Dr. Bailey 
was not present, owing to indisposition, as he would 
have very much liked to have heard a statement 
from him, as chairman of the present committee, as 
to what precisely the position was now, and what was 
tocome. He understood that the object of the whole 
research might be one of two things. It had been 
in 1931 that the British Standards Institution had 
put out their Table T, greatly daring and very tenta- 
tively. It was following on this that the whole re- 
search had been initiated. The terms of reference had 
been: Research into the strength of pipe flanges and 
bolt connections for use at high temperatures and high 
pressures and the conditions affecting tightness; 
and the programme of tests had included a number of 
investigations into certain fundamental matters, such 
as the effect of pressure on drawing tightness for 
various bolts and materials, and full-scale tests on 
certain flanges, in particular the Table T 8-in. 
carbon-steel flange. 

The first and second reports had produced many 
useful data of a fundamental nature and some 
results on model tests, the model tests having been 
conducted to determine leakage on the accepted 
standard at that time of 150 grammes per hour, or 
approximately 1 gallon per day. Eighteen years later 
had come this third report, which showed an 
enormous amount of very useful work. 

They seemed to be accumulating many data 
largely centring around Table T and the particular 
flange in it and under. steady-state conditions. He 
gathered that it took quite a time for these flanges to 
get up to the temperature of their tests. What he 
thought it was worth asking now — having had this 
third report presented — was whether they could now 
use these data either to confirm or to modify the 
applicability of Table T, which was still tentative, 
after a lapse of approximately a quarter of a century; 
or, alternatively, to obtain the applicability of the 
relaxation with alloy steel, which was of even greater 
importance. 

There were in the third report certain life curves. 
Could these be used? Did these life curves apply, 
for example, to other sizes of joints in the same 
table? 

In the discussion on the second report, or perhaps 
the first report, they had been promised that certain 
work was to be done on temperature effect on 
flanges. There was the question of bending moments 
on the pipe, which would certainly be there in 
practice, although not in the tests. Here there was 
some controversy. There was a powerful school of 
thought which regarded bending moment as non- 
effective. Was that correct? What about the ensur- 
ing of tightness by a seal weld instead of the packings 
which had been in customary use in 1931 and had 
been the subject of the original research to a certain 
extent? Could they, in fact, use these life curves, 
and if not, what was to happen now? Table T 
was still tentative, approaching its “ silver jubilee,” 
waiting presumably for the sanction of the research 
committee. 


FLANGE DESIGN ON BASIS OF RESEARCH 


The second possible object of the research, and 
one in which it might perhaps be of greatest value, 
was in enabling generalisations to be made on flange 
behaviour in order to permit flange design possibly 
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to be radically reorganised and radical changes made 
with a knowledge of what exactly each individual 
change would produce. That could not be done 
without a knowledge of such fundamental data as 
the Research Committee and its workers had been 
preparing. For example, should the flange not be 
radically different from that shown in Table T? 
Should it, for example, be much more flexible in 
order to accommodate temperature stresses without 
leakage? Should it be tackled in a completely differ- 
ent way by adopting special means to bring the 
pitch-circle diameter very much more close to the 
pipe diameter in order to reduce the thickness and 
therefore the temperature differences on starting? 
Should there be some quite special form of joints? 


FLANGES OBSOLETE AT 
HIGH TEMPERATURES ? 

In considering that kind of problem, one had to 
consider whether the data which had been produced 
in the research were in fact capable of generalisation. 
Of course, if high pressure and high temperature 
still meant 3,000 Ib. per square inch and 1,000 deg. F., 
as the Committee had emphasised that it did when 
they started the investigation, then, clearly, Table T 
might not be at all applicable, and there was the even 
more pressing point that the longer they went on 
and the higher the pressure and the temperature 
became, the less popular the flange became. One 
would not really expect it to happen, but it would 
certainly be rather odd if it did occur that they 
managed to obtain perfection in the design of flanges 
for bolted connections at approximately the same 
time as the last flange passed out of use in the design 
of high-pressure pipe systems. 

Mr. J. A. Stafford, B.A., said that his colleagues 
and himself had made some tests on one of the steels 
mentioned in the report, and he thought it might be 
of some value to give a comparison between what 
they had obtained in ordinary tensile tests and the 
results of some of the tests given in the report. 

It was incidentally mentioned in the report that 
the steel in question, which was Durehete, did not 
give as much strength as another steel might have 
given. He did not want to stress this, except to say 
that there were three grades of Durehete, and this 
was the lowest grade, which was recommended for 
use Only at 900 deg. F., whereas these tests had been 
made at between 980 deg. and 985 deg. F. 

In the tests which his colleagues and he had made, 
they had done relaxation tests with re-tightening 
from four initial stresses, of which he would discuss 
only three, since two had been very close together:— 
24 tons per square inch; 14 tons per square inch; 
and 5 tons per square inch, On re-tightening from 
24 tons per square inch they had found that the 
curve of relaxation had come below the original 
curve in each case. On re-tightening from 14 tons 
per square inch, the first re-tightening had come below 
and the second re-tightening had come above. On 
re-tightening from 5 tons per square inch, it had 
come just above. In all those cases the curves had 
been very close together. 


RE-TIGHTENING TESTS 


From data given in the paper, on tests numbered 21, 
21a and 21b, all on new Durehete bolt material, it 
was noted that the three lives given were 56, 664 and 
820 hours. From the re-tightening tests that he had 
mentioned, one would have expected to find those 
figures of about the same order; so it seemed to be 
necessary to consider what might have caused this 
discrepancy. It had been noted in the paper under 
the heading ‘“‘ permanent set of flanges” that the 
flange in each case had distorted about the same 
amount. In fact, the same strain effect had been 
produced in the flange material. So it appeared 
probable that some stress or strain might have been 
caused during the stage when those thick flanges 
(it would be remembered that it was a 5-in. flange) 
were heating up; because, of course, one had the 
flange heating first, and this had the effect of increas- 
ing the stress in both the flange and the bolt. 

He would be very interested if the Committee could 
say whether the temperature of the bolt and the 
flange had been measured in that or in any other test, 
because he thought this could have a very significant 
effect on the results. 

Lieut. K. B. Jacob, R.N.V.R., said that Mr. 
Campbell had remarked that it was now nearly a 
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quarter of a century since B.S. Table T had been 
first produced, and B.S. Table S had been produced 
a little while before that. Both those Tables had 
been open to some criticism, but he thought that 
generally they had proved to be quite satisfactory 
for the conditions for which they had been first 
designed. Another Table, B.S. Table R, had 
definitely proved to be weak and had always given 
trouble; but Tables S and T had been suitable - Table 
S for 900 lb. and 800 deg. F., and Table T for 1,400 Ib. 
and 800 deg. F. 


APPLICATIONS TO TURBINES 


The trouble had been as to the conditions in which 
these tables could be used for higher temperatures and 
lower pressures. In particular, there had been 
anxiety to know whether they would be suitable for 
the 600 Ib. and 850 deg. F. standard turbines and 
the 900 lb. and 900 deg. F. turbines. The table S 
flanges had been used for the 600 Ib. and 850 deg. F. 
turbine or the 650 Ib. and 865 deg. F. boilercondi- 
tions, and they had proved satisfactory. One was 
not so sure about the Table T flange, which was now 
used for 925 lb. and 915 deg. F. or 925 deg. F., but 
as these flanges had generally been made in alloyed 
steel instead of the carbon steel for which the table 
had been originally designed, they had not given a 
great deal of trouble. It was this correlation of 
pressures and temperatures which he had hoped 
would be solved by the third report of the Committee. 

Mr. A. G. Bugden, B.Sc. (Eng.), said that it might 
be fairly stated that flanges were on their way out, 
particularly loose flanges; i.e., flanges connected 
with what were called seal-welded joints, which he had 
always regarded as being somewhat dangerous. 
In the case of bolt relaxation with the gasket joint, 
warning was given by the leaking of the joint; but 
with the seal-welded joint that deficiency was covered 
up and a dangerous state might exist. Therefore, in 
his view, both gasket joints and seal-welded joints 
would be replaced in time. That process was 
already going on, in that, in modern plants, it was now 
customary to weld up the whole main from boiler to 
turbine. 

The report itself made no direct recommendation 
for modification or otherwise of the British Standard 
flanges, and, in fact, such recommendations appeared 
to be impossible at this stage of the research. They 
needed the results of research on flanges attached to 
pipes, and attached in various ways, and with the 
pipes subjected to bending moments, such a condition 
being representative of service conditions of pipe 
work containing hot fluids. The method of securing 
the flange to the pipe might be significant. It was to 
be hoped that all this research work would enable 
them to review and revise as might be necessary the 
British Standard flange tables, the completion of this 
task being long overdue. 

The last speaker in this discussion, Brigadier J. L. P. 
Macnair, said that very little was known about 
what was actually happening in the flanges, and photo- 
elastic evidence might help. Another way of tack- 
ling the problem was by mathematical relaxation 
methods. 

_Dr. A. E. Johnson, in a brief response to the 
discussion, said, in reply to Mr. Campbell, that he 
thought it was true to say that the elastic and relaxa- 
tion formulae developed in the report were capable 
of quite general application, although the details of 
constants and so forth in respect of varying tempera- 
tures and stress regions would have to be determined. 


MEASURING LOW CREEP RATES 


Actually, as far as he knew, there was no idea of 
extending this work. What was going on was funda- 
mental research which should enable them to come 
back, for example, to these relaxation results. He 
had been rather disappointed at the analysis of those 
results; it was not at all the clear-cut state of affairs 
that had been obtained with regard to the elastic 
results, and that was simply due to lack of fundamental 
data. At the Mechanical Engineering Research 
Laboratory they were trying to rectify that position. 
They were conducting research in which, for civil- 
engineering materials over the working temperature 
ranges, they were ‘Starting at very low stress levels 
and they were raising those stress levels, through 
the levels where normal plastic creep strain occurred 
to levels where heavy initial plastic strain occurred. 


By that means they hoped to correlate these two 
phenomena fairly closely for a representative range 
of materials which should give them data with which 
they could come back to results like those in the 
report and possibly sort them out rather better. 
This, of course, had involved them in designing a 
special machine which would measure creep rates 
as low as 10-* per hour. Additionally, they had 
recently designed a combined tension and torque 
relaxation machine which would give direct access 
to the sort of data which were really wanted for 
pipe-flange relaxation analysis. 

No doubt, those two lines of research, in a few 
years’ time, would probably give a good deal of the 
answer to the present rather unsatisfactory state of 
affairs. 

Mr. H. L. Cox, who also replied, said that he 
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wished to make two points only. First, the diagra ns 
in Fig. 1a had been extracted from blueprints m: de 
for information, and they had been included in ‘he 
report at the last moment because it had ben 
thought that they ought to be shown. He was sc -ty 
that he had not seen that one of them was wro: gly 
drawn, although the dimensions were correct. 

This led him to the second point, which was rz her 
important : the whole of the early part of the 
research described in the report and a good eal 
of the latter part had, in fact, been completed 15 yzars 
ago, and in compiling the report they had hai to 
refer back to the original records. It had veen 
necessary to give quite an amount of consider«tion 
at times to getting matters perfectly straight, and 
therefore it had been difficult in some cases to avoid 
slight faults of the kind that had been mentioned. 


VIBRATIONS 


ELECTRONIC CORRELATION OF WAVE-FORM 
COMPONENTS AND MOVING PARTS 


A wave analyser enables a complex vibration 
wave-form to be separated into its components, 
but often it is desirable to know the source of 
each component as well. An instrument designed 
to correlate the speeds of parts of geared 
machinery with the frequency of the vibration 
components is described in a paper by Mr. J. 
Hare and Mr. R. B. Conn.* It indicates at 
once whether the filtered component is an 
integral multiple of any of the shaft speeds, and 
can be elaborated to give the multiple. 

The principle of operation is based on a type 
of Fourier integrator in which the filtered 
wave from the analyser is multiplied by a 
narrow square pulse of shaft frequency containing 
equal harmonic components up to about the 
600th. In the present instrument, the filtered 
component or “ signal ’’ is examined once per 
revolution of the shaft at an instant defined 
by a pulse from a pick-up on that shaft. The 
polarity of the signal is assessed and two indicator 
lamps are arranged so that one flashes on positive, 
and the other on negative, half cycles. There- 
fore, if the signal and shaft frequencies are 
correlated, one lamp only will flash; at any other 
frequency both lamps will flash at random. 
If the speeds are high enough the flashes will 
merge into apparently continuous illumination 
of either one or both lamps depending on the 
correlation of the frequencies. By providing 
the requisite number of circuits, several shafts 
can be monitored at the same time. 


* “*Some Electronic Instruments for Marine Tur- 
bine Research.’’ By J. Hare and R. B. Conn, B.Sc. 
Paper presented to the Institution of Engineers and 
Shipbuilders in Scotland, on February 9. 


One method of determining the order of the 
frequency multiple is to display the signal on a 
cathode-ray oscillograph, the time base of which 
runs at shaft speed. This method is physically 
limited by the observer’s ability to count the 
number of cycles appearing on the screen: 20 is 
usually the highest limit, although as many as 40 
have been counted correctly. To deal with 
these high multiples an electronic counter was 
constructed to give spot readings. 

The operation of the correlator may perhaps 
be followed more easily by reference to the block 
diagram. The signal is amplified and then 
split, one part going straight on and the other 
being fed to a phase inverter so that two wave 
trains are obtained which are 180 deg. out of 
phase. Both are then rectified, producing an 
approximately square wave form. The coinci- 
dence detectors, or “‘ gates,’ are double triodes 
which provide a positive output pulse when both 
control grids are simultaneously negative. One 
grid of each is fed from the signal square-wave 
and the other from the shaft-pulse, which has 
been passed through a shaper. Thus each gate 
will give an output pulse whenever the signal 
and the shaft-pulse coincide, and these output 
pulses trigger the associated neon flash tube. 
The recovery time of the neon anodes is governed 
by a resistance-capacitance circuit which can be 
adjusted to suit the shaft speeds. The signal is 
displayed on the cathode-ray oscillograph from 
a connection immediately after the amplifier, 
while the time-base is triggered from the shaft- 
pulse under observation. The correlator can 
have additional channels added as required and 
has been modified for various specific purposes. 
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HEATING BY 


ELECTRICITY 


POSSIBILITIES FOR INCREASING PRODUCTION 
AND REDUCING LABOUR 


As there are very many industrial processes which 
involve heating the material, any improvement 
in the heating process will show an improvement 
in the product or in the production rate. Mr. 
0. W. Humphreys, the Director of the Research 
Laboratories of the General Electric Company, 
took this as his theme when he described various 
methods of electro-heating during the 25th 
Faraday Lecture on February 16. As a first 
example, he took the manufacture of electric 
lamps and showed, with a colour film, how the 
process has been mechanised, using electric 
resistance heating for melting the glass, until the 
state has been reached when two machines can 
produce 450,000,000 bulbs a year, enough for the 
whole of the home market and some over for 
export. A single tank feeds these machines 
with 160 tons of molten glass a day. Vitreous 
enamelling is a similar process in which electric 
heating can aid mechanisation and in this 
radiant heat is used. 


RADIANT HEAT 


Mr. Humphreys then proceeded to describe ‘ 


and demonstrate the various forms of heat trans- 
fer- conduction, convection and radiation. Here 
a film using Schlieren photography showed the 
movement of convection currents. The melting 
of steel by an electric arc, as used in many furnaces, 
was also demonstrated; all three methods of 
heat transfer occur in this. Radiant heating, 
using reflectors to concentrate the beam, can 
be used for drying paint, or for softening plastic 
sheet before moulding it to shape. Demonstra- 
tions were given and the increased absorption of 
black lines painted on it enabled a sheet of Per- 
spex to be folded into a cube; clear Perspex 
takes longer to heat than coloured or opaque 
examples. Another film, also in colour, showed 
the manufacture of Perspex cockpit covers for 
Canberra aircraft, and next the reclamation of 
old oil drums, at the rate of 160 an hour; this 
isa process where costs must be kept low, and is 
therefore fully mechanised. The drying of the 
paint on refrigerator cabinets made the third 
example of the use of radiant heat; the four coats 
of paint only need a total drying time of 174 
minutes. 
JOINING METALS 

Spot-welding, which was the first example 
shown in the next film, is not a new process but 
shows how labour can be saved by using portable 
machines when the work is large; the method is 
very quick. Where many joints have to be made, 
as in the fixing of fins on refrigerator condensers, 
the whole assembly can be heated in an electric 
furnace with an inert atmosphere to prevent 
oxidation. Similar furnaces can be used wher- 
ever special surfaces are involved. Welding of 
aluminium requires the removal of the oxide 
film, and so is carried out with a stream of 
argon playing on the electrodes. 


HIGH-FREQUENCY HEATING 


Introducing induction heating, Mr. Humphreys 
Pointed out that there is no direct transfer of 
heat in this process. The energy from the coil 
induc>s circulating currents in the work (which 
Must 5e a conductor, even if only a poor one) 
and t1ese, inturn, are-dissipated -as-heat. The 
surfa’> becomes hot first, and so the method can 
be usd for hardening steel; another application 
8 in heating the electrodes of radio valves to 
femo-e absorbed air while the valves are being 
tvacv ited. The glass envelope being a non- 


conductor remains cool, and the process lends 
itself to mechanisation. Both these applications 
were demonstrated. 

Where the material is a non-conductor, it is 
placed between electrodes and becomes in effect 
the dielectric of a condenser; this gives the 
name to the process. In contrast to induction 
heating, dielectric heating takes place almost 
equally throughout the material, but begins 
on the inside, and so the process is suitable for 
drying glues and in laminated structures. The 
making and strength of such a glued joint was 
demonstrated; three cross bars of wood were 
glued to two side pieces, dried in a matter of 
seconds and used by the demonstrator as a 
ladder. Plastics can also be welded by this 
method. To show how high-frequency heating 
can be used in industry, Mr. Humphreys dis- 
played a film of the manufacture of telephone 
components; soldering and brazing can be done 
with the parts held in jigs so that no trimming- 
up is needed before final assembly, nor is any 
complicated cooling required to confine the heat 
to the joint area. 

The lecture ended with a film showing how 
production in one of the oldest industries, the 
manufacture of porcelain, has been speeded 
up by using electric heating and the mechanisa- 
tion that then becomes possible. In the original 
method the parts had to be fired, checked, 
glazed and fired again; each time it took three 
days to heat and two to cool down. Now 
automatic presses deliver the parts to the drying 
ovens, glazing follows and only one firing is 
needed because the controlled temperature does 
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not cause distortion. Passage through the kiln 
is continuous and firing is completed in ten hours 
instead of nearly 18 days. 


et 


EXPERIMENTAL MAGNETIC 
AMPLIFIER 


For Students and Laboratory 


In view of the interest now shown in the appli- 
cation of magnetic amplifiers it was felt that 
there was a need for a unit which could be used 
for the instruction of students and also for use 
in the laboratory where magnetic amplifiers 
were being considered. Electro Methods, 
Limited, Caxton-way, Stevenage, Hertfordshire, 
are now producing a unit for these purposes. 

The amplifier is designed so that its basic 
principles of working can be easily investigated. 
All the important measuring points are accessible 
and the circuit can be traced by following the 
colour coded connections. The unit consists of 
a transformer-like structure comprising two 
magnetic cores of high-permeability nickel-alloy 
so designed that a close approximation to a toroid 
is achieved. Each core is carrying two alterna- 
ting-current windings connected in series, but so 
that the relative polarity of the fluxes in the two 
cores is opposite. The two cores are embraced 
by common windings, referred to as direct-current 
windings. Since these embrace the two cores in 
which the polarity and magnitude of fluxes are 
exactly opposite, there are no voltages of funda- 
mental frequency induced in them. 

The amplifier is provided with positive feed- 
back which may be controlled by a variable 
resistance between 95 and 105 percent. The bias 
may be adjusted by a potentiometer, the current 
being provided by a small rectifier connected 
across the supply. A condenser is connected 
across this rectifier to prevent rectification of 
the induced harmonic currents in the bias 
winding. Designed for a supply of 20 volts at 
50 cycles per sec., the power amplification is 
40,000 when using a 30-ohm load. 


DEVELOPMENT OF NEW PROCESSES 
FOR MAKING COKE 


The present position in regard to the design of 
coke ovens and their inherent limitations from 
the point of view, among others, of the narrow 
range of coals which can be carbonised in them 
were reviewed in a paper, entitled “‘ Some New 
Carbonisation Processes Under Development and 
their Relation to Established Practice,” pre- 
sented on January 12 at a joint meeting in 
London of the Institute of Fuel and the Coke 
Oven Managers’ Association (Southern Section). 

The authors, Mr. D. T. Barritt and Mr. T. 
Kennaway, of Simon-Carves Limited, Cheadle 
Heath, Stockport, stated that a review of the 
development of the by-product coke oven showed 
that all the advances either in design or in the 
uses of newer and better materials had been 
accompanied, consciously or otherwise, by the 
widening of the range of coals which could 
produce a satisfactory coke in coke ovens. 
Attempts were now being made, however, to 
develop processes which not only produced a 
carbonised fuel from coals normally unsuitable 
for coking in orthodox plant, but also overcame 
some of the limitations of such plant. The 
subject had been considered important enough to 
justify a report by a working party of the Organi- 
sation for European Economic Co-operation 
(O.E.E.C.), It classified all known processes 
into three categories, namely low-temperature 
processes, new processes working on an indus- 
trial scale and new processes in course of develop- 
ment. Most of the processes in the first two 
categories were familiar to fuel technologists but, 


as details of the new processes in course of 
development were scanty, it was proposed to 
select three such processes mentioned in the 
O.E.E.C. report, to examine the principles 
employed, and to make an appraisal of each 
system in the light of existing knowledge of 
present coke-oven practice. 

The three processes chosen for study were 
the National Fuels process, the Brennstoff- 
technik process, and the Baumco process. 


CARBONISED BRIQUETTE OF UNIFORM 
QUALITY 


Development work carried out since 1936 by 
technicians of the National Fuels Corporation 
of New York and of the American Cyanamid 
Company had resulted in the introduction of the 
National Fuels or N.F.C. process. Two pilot 
plants had been built, one on a semi-laboratory 
scale at New Haven and the other, of 100 tons a 
day capacity, at Bethlehem, Pennsylvania. The 
claim made for the process was that it could 
produce a carbonised briquette of substantially 
uniform quality and strength from any coal 
which had a B.S.I. swelling number of 1 or more. 
Whether the process was quite so comprehensive 
as was claimed could only be determined by 
experience, but it appeared clear that it could 
treat coals outside the capabilities of standard 
coke ovens. 

The process involved the following steps, The 
first was the drying of the coal to less than 1 per 
cent. free moisture and the second was the 
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pulverisation of the coal so that 100 per cent. 
passed through a 20-mesh Tyler screen 
(0-833 mm. aperture) and not less than 90 per 
cent. through a 28-mesh screen (0:589 mm. 
aperture). The third step comprised the oxida- 
tion of the coal, where necessary, to reduce the 
coking properties of the fuel to a constant 
figure, and the fourth consisted in the briquetting 
of the coal with a tar or pitch binder. Finally 
the briquettes were carbonised in an internally- 
heated continuous vertical retort embodying a 
dry-quenching unit. 

The process was specially applicable to weakly- 
caking coals and the product was of great 
mechanical strength and was uniform in size; 
two matters of considerable importance in 
industry. The retorts employed were flexible 
in operation and the National Fuel Corporation 
claimed that, on the basis of American rates 
and prices, plant of their design would cost from 
30 to 40 per cent. less than the capital cost of a 
coke-oven plant of equivalent output. 


BRENNSTOFF-TECHNIK PROCESS 


The B.-T. or Brennstoff-technik process was 
an application of the principle that plasticity 
increased with increase in the rate of temperature 
rise, in that high heating rates were employed. 
High flue temperatures, however, were avoided 
by the use of very narrow chambers. High rates 
of heating had been achieved by using chambers 
made of iron instead of silica brick, the thermal 
conductivity of iron being about 20 times that 
of silica. The weaker the caking properties of 
the coal, the narrower the chamber width used. 
For example, a coal which would not give a 
satisfactory coherent coke in chambers 80 mm. 
wide had been found to produce an improved 
material in chambers 60 mm. wide. To be 
economic in Germany, where the process was 
being developed, it must be used on high-volatile 
coals to give as high a yield of tar as possible. 
For this reason it was desirable not to take 
the carbonising temperature any higher than 
was necessary to produce satisfactoty coke. In 
consequence, carbonisation was completed at 
temperatures not exceeding 650 deg. C., at 
which figure the coke had not begun to shrink 
sufficiently to discharge freely. The heating 
walls were therefore pivoted at the top so that 
they could be swung apart at the base to allow 
the coke to drop out. 

A battery of B.-T. ovens was made up of a 
number of blocks of ovens, each block containing 
usually 12 chambers all of which were charged 
simultaneously from a multiple-hopper charging 
car drawing coal from a central service bunker. 
Each chamber held a charge of about one ton 
and had a coking time of approximately two 
hours when the charge was briquetted or up to 
four tons when fine coal was used. The coke 
after carbonisation was dropped into a coke car, 
conveyed to a quenching tower and subsequently 
discharged on to a coke wharf in much the same 
manner as in coke-oven practice. 

It was possible with this process to carbonise 
high-volatile weakly-caking coal which could not 
be dealt with in coke ovens. A B.-T. plant was 
in operation at Marienau, in the Saar, producing 
154 tons of coke a day. The B.-T. process was 
flexible and the yield of tar was high ; on the 
other hand, only a relatively small quantity of 
gas was produced. The main attraction of such 
a process, in this country, would be for supplying 
domestic coke. 

BAUMCO PROCESS 

In the Baumco process (named after Dr. Kurt 
Baum, of Essen) the coal which it was desired to 
make into carbonised briquettes was first heated 
to 800 deg. C. in a devolatiliser to produce a 
char which had no coking properties. It acted 
as an inert and rigid base for the raw briquettes, 


which were formed from a blend of the char with 
pitch and coking coal. The char acted as a 
binder for the raw briquette when it was cold 
and the pitch as a binder for the carbonised 
briquette in that, in the coking process, its lique- 
faction and subsequent solidification cemented 
the char particles together. The result was that 
if the proportions of pitch and coking coal were 
correctly determined, the briquettes would not 
soften when the coking-coal binder passed 
through its critical range and the rate of heating 
could be rapid. The briquettes could thus be 
charged into a retort in which they met hot gases 
at 1,200 deg. C., and a high rate of throughput 
was achieved. The process was applicable to 
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coals of very low caking power, to non-cok ing 
coals and to lignites. 

Actual operating data on the process vere 
scanty since the first commercial plant had not 
yet been completed. The process was continu dus, 
however, and should be free from much of the 
arduous work, smoke, heat and dirt insepa: able 
from intermittent processes. The final product 
was strong, dense and uniform in size bui the 
surplus gas was of low calorific value. The 
capacity of the devolatiliser and retort was high 
and the capital cost of the plant could be 
expected to be reasonably low. Mainteriance 
costs, however, would be greater than those for 
a coke-oven plant. 


HEATING, VENTILATING AND POWER 
PLANT OF CIVIL DEFENCE CENTRES 


A network of civil defence reporting and control 
centres is being established throughout the highly- 
populated areas of Great Britain. 

These underground buildings incorporate large 
control rooms, kitchens and sleeping quarters 
and each has a plant room with stand-by gener- 
ating set, or sets, and a switchboard, which 
take over the electricity supply should the mains 
supply fail. 

One of these centres was opened recently at 
Paddington Green, West London. Apart from 
the entrance, only two concrete ventilation 
shafts can be seen above ground level, but it 
occupies an underground space equivalent to 
a three-bedroom bungalow. 


HEATING AND VENTILATING 


In order to meet every possible contingency a 
comprehensive heating, ventilation and emer- 
gency generator plant has been installed by 
G. N. Haden and Sons, Limited. Two fans are 
provided, each capable of delivering 1,000 
cub. ft. per minute. 

One for normal ventilation draws fresh air 
from a 30-ft. high intake shaft, with a throw- 
away type cotton-wool filter. The other is 
brought into use in the event of gas attack and 
is capable of handling the required air volume 
against the greater resistance of the gas filters. 
Each fan has duplicate motors and starters. 

The air is delivered through a 27-kW electric 
air heater arranged in three banks, each balanced 
over three phases. The heater output is controlled 
by three room thermostats set to bring in the 
heater in stages, with an over-riding ductstat 
to bring in one stage if the room thermostats are 
satisfied when the incoming air is below room 





temperature. Interlocks are provided to prevent 
the heater from operating unless one of the fans 
is running. The warmed filtered air is distri- 
buted by conventional galvanised sheet-steel 
trunking and is discharged into the various rooms 
through adjustable louvred grilles giving hori- 
zontal and vertical directional control. A 
plenum of 0-2 in. w.g. is maintained throughout 
the building by allowing the vitiated air to escape 
through loaded evacuation valves. The installa- 
tion is designed to maintain a temperature of 
65 deg. F. internally when the external tempera- 
ture is 30 deg. F. 


EMERGENCY POWER PLANT 

Mains electricity for heating, lighting, cooking 
and driving the exhaust fans is controlled from 
a switchgear panel, but in the event of a break- 
down, essential power is provided by a generating 
set, supplied by R. A. Lister and Company, 
Limited, Dursley, Gloucestershire, who have 
supplied more than 40 civil defence centres with 
generating sets. It comprises a Lister FRS 
Diesel engine developing 16 h.p. at 1,500 r.p.m., 
directly coupled to a generator with an output 
of 8-5 kW at 400 volts, 3 phase, 50 cycles. 

An ingenious method of cooling the Diesel 
engine is employed. Instead of the conven- 
tional radiator, a special radiator is designed to 
fit into a gas-tight duct with an aerofoil fan, 
drawing air from the intake shaft of the building. 
Similarly, the exhaust is led into the cooling-air 
discharge shaft. Vibration and noise are greatly 
reduced by having the generating set mounted 
with Listatex anti-vibration bolts on a solid 
concrete base, and the fan bases are isolated 
from the floor by cork blocks. 


Emergency generating 
set, comprising 4 
16-h.p. Lister Diesel 
engine driving an 8-5- 
kW 400-volt generator, 
installed at a civil 
defence centre for 
supplying emergency 
power for heating, 
lighting, cooking, and 
driving the ventilation 
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HYDRAULIC SAW-FRAME SUPPORT 
FOR HACKSAW MACHINE 


A hydraulic pump, designed to raise the saw- 
frame at the end of the cut and also to hold the 
saw-frame at any convenient height above the 
work when bars or sections smaller than the full 
capacity of the machine are being inserted, has 
been incorporated in the 10 in. by 10 in. and 
12 in. by 12 in. versions of the “‘ Rapidor ” 
hacksawing machine, made by Edward G. 
Herbert, Limited, Atlas Works, Levenshulme, 
Manchester, 19. 

The additional unit consists of a two-throw 
plunger pump, operated by two eccentrics on the 
main shaft; a lever-operated control valve; an 
oil reservoir; and a valve release embodied in 
the dashpot system. The arrangement does not 
interfere with the action of the automatic lift 
to the saw blade on the return stroke — already 
a feature of these machines — but adjustment of 
the feed governs the extent of this lift. 

When the machine is in action, oil is pumped 
under pressure from the reservoir to the control 
valve, and according to the position of this 
valve, the oil is either circulated back to the 
reservoir or fed into the dashpot cylinder below 
the piston, which is then forced upwards, 
thereby lifting the saw frame. As soon as the 






















To provide a support 
for the hacksaw frame 
at the end of a cut and 
before inserting fresh 
work, a hydraulically- 
operated lifting system 
may be fitted to the 
“Rapidor’’ hack- 
saw machines. Time 
between cuts may be 
saved by means of this 
device, which com- 
prises a dashpot, a 
control valve, a reser- 
voir, and an eccen- 
tric-driven two-throw 
plunger pump. 
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saw frame reaches its maximum height, its 
movement is stopped automatically by a relief 
valve on the dashpot piston. 


COMBINED TWO-WAY AND THREE-WAY 
CONTROL VALVE 


The action of the lift is controlled by a lever 
situated on the cast base of the machine. At 
the rear of the lever is a dial on which are indi- 
cated the various operations it governs. When 
the lever is set to “‘ feed,”’ the oil flows back to 
the reservoir, thus releasing the pressure on the 
dashpot piston and thereby lowering the saw 
on to the work. By moving the control lever 
through approximately 40 deg., the rate of flow 
can be varied. If the lever is placed in the 
** dwell” position, sufficient oil is pumped into 
the dashpot to hold the saw frame at any conven- 
ient height, short of the maximum, while the 
operator fixes the work in the vice. 

The lever operates the control valve, which 
is designed to link the dashpot, pump and tank, 
and to distribute the flow of hydraulic fluid 
among them as required. In principle it com- 
bines the actions of a two-way and a three-way 
valve, each situated at a different cross-section 
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The control valve is designed to link, in different combinations and with varying rates of flow, the 


©! pipes from pump, dashpot and reservoir. 


Here are seen two sections across the valve (the 


vertical pairs), with the control lever set in four different positions. 













279 


on the valve centre line. The ports for the 
dashpot and reservoir overlap both cross-sections 
but the pump inlet port is staggered along the 
valve axis, and provides the third connection 
in the three-way section of the controller. The 
arrangement of the valve is shown diagrammati- 
cally below. 


The object of installing the dashpot unit 
is to simplify and increase the speed of metal 
sawing operations, and the makers claim that 
tests carried out on the device show considerable 
improvements in cutting times on many materials. 
All the parts of the unit are designed to be 
attached to those existing machines which are 
arranged for the standard single-speed or multi- 
speed motor drive. 
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LAUNCHES AND TRIAL 
TRIPS 


M.S. “* Justus WALLER.”—Single-screw oil tanker, 
built and engined by the Gétaverken Shipyard, 
Gothenburg, for the Rederi A/B Castella, Gothen- 
burg, Sweden. Main dimensions: 550 ft. overall by 
66 ft. by 39 ft. 3 in.; deadweight capacity, 17,400 
tons on a draught of 30 ft. 2 in. Gdétaverken ‘nine- 
cylinder single-acting two-stroke Diesel engine, 
developing 6,750 b.h.p. at 112 r.p.m. Service speed, 
about 15 knots. Delivered, January 12. 

S.S. “* DisPATCHER.”—Single-screw vessel for carry- 
ing bauxite ore, built by the Burntisland Shipbuilding 
Co., Ltd., Burntisland, Fife, for the Pan-Ore Steam- 
ship Co., Inc. (associates of the Alcoa Steamship Co., 
Inc.), New York. First of two vessels for these 
owners. Main dimensions: 425 ft. between per- 
pendiculars by 60 ft. by 29 ft. 6 in.; deadweight 
capacity, 8,035 tons on a draught of 20 ft. 6 in. 
Double-reduction geared steam turbines, developing 
3,300 s.h.p. at 112 r.p.m., constructed by David 
Rowan and Co., Ltd., Glasgow; and two Babcock and 
Wilcox water-tube boilers. Service speed, 12 knots. 
Trial trip, January 18. 

M.S. “ Swirtpoo.”—Single-screw cargo vessel, 
with accommodation for a small number of passen- 
gers, built by the Caledon Shipbuilding and Engi- 
neering Co., Ltd., Dundee, for Sir R. Ropner & Co. 
(Management), Ltd., Darlington, County Durham. 
Main dimensions : 485 ft. overall by 63 ft. 3 in. by 
40 ft. 9 in. to shelter deck ; gross tonnage, about 
6,800. Doxford six-cylinder opposed-piston oil 
engine, developing 7,500 b.h.p., constructed by 
Alexander Stephen and Sons, Ltd., Linthouse, 
Glasgow. Launch, January 19. 

M.S. “* JOURNALIST.”—Single-screw cargo vessel, 
built and engined by William Doxford and Sons, 
Ltd., Sunderland, for the Charente Steam Ship Co., 
Ltd. (Managers : Thos. and Jas. Harrison, Ltd.), 
Liverpool. First vessel of an order for two. Main 
dimensions : 464 ft. overall by 59 ft. 6 in. by 
37 ft. 8 in.; deadweight capacity, 9,700 tons. 
Doxford four-cylinder opposed-piston oil engine, 
Service speed, 134 knots. Launch, January 20. 

S.S. “ IBeRtA.”—Twin-screw vessel, to carry 674 
first-class and 733 tourist-class passengers, built and 
engined by Harland and Wolff, Ltd., Belfast, for the 
Peninsular and Oriental Steam Navigation Co., 
London, E.C.3. Main dimensions: 718 ft. 9 in. 
overall by 90 ft. 6 in. by 49 ft. 9 in. to C deck; gross 
tonnage about 28,000. Two-shaft arrangement of 
Parsons steam turbines, developing a total of 34,000 
s.h.p. at 130 r.p.m. See also page 134 ante. Launch, 
January 21. 

M.S. “* MUNKEDAL.”—Single-screw oil tanker, built 
and engined by the Gétaverken Shipyard, Gothen- 
burg, for Munkedals A/B, Munkedal, Sweden. 
Main dimensions: 550 ft. overall by 66 ft. by 
39 ft. 3 in.; deadweight capacity, 17,610 tons on a 
draught of 30 ft. 2 in. Gétaverken nine-cylinder 
single-acting two-stroke Diesel engine, developing 
6,750 b.h.p. at 112 r.p.m., and a speed of 15 knots, 
fully loaded. Delivered, January 21. 

M.S. “ British MONARCH.”—Single-screw cargo 
vessel, built by Bartram & Sons, Ltd., Sunderland, for 
the Monarch Steamship Co., Ltd. (Managers: 
Raeburn and Vérel, Ltd.), Glasgow. Main dimen- 
sions: 452 ft. 3 in. overall by 58 ft. 9 in. by 38 ft. to 
shelter deck; deadweight capacity, 9,980 tons on a 
draught of 26 ft. lin. Kincaid-B. and W.-Harland 
and Wolff seven-cylinder single-acting four-stroke 
oil engine, developing 2,600 b.h-p. at 130 r.p.m. in 
service, constructed by John G. Kincaid & Co., 
Ltd., Greenock. Service speed, 114 knots. Trial 
trip, February 1. 
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OPERATION OF LONG-DISTANCE 


TELEGRAPH CIRCUITS 


MECHANICAL AND ELECTRONIC EQUIPMENT FOR 
DETECTING AND CORRECTING ERRORS 


Long-distance radio-telegraph circuits are inevit- 
ably subject to disturbances, which at worst 
cause interruptions in the service and at best 
lead to distortion in the received signals, thus 
affecting the operation of the essential relays. 
The latter difficulty will, however, it is hoped, 
be overcome by apparatus which will auto- 
matically detect and correct errors and is shortly 
to be tested on the London-Australia and 
London-Capetown circuits of Cable and Wireless, 
Limited. 

The apparatus to be used on the first of these 
circuits operates on mechanical principles and 
consists of a sender in which the holes in the 
standard five-unit perforated tape, now used 
in connection with the Morse code and its deriva- 
tives, are converted into a seven-unit code for 
each character. This conversion is necessary 
owing to the fact that the five-unit code is liable 
to produce errors when the signals are subject 
to radio-path mutilation, while a seven-unit 
code enables such errors to be detected and 
corrected without leaving any trace on the 
printed message. 


MECHANICAL DETECTION AND 
CORRECTION 


In the mechanical equipment the tape is drawn 
through the sender by a pawl and ratchet 
mechanism, acting on a sprocket, and so pro- 
ducing a step-by-step motion. During this 
process, the perforations in the tape, which 
represent the characters, are explored by 
“* peckers,”” which control the setting of five 
comb bars. The positions of these bars deter- 
mine the selection of one of some 35 cross bars, 
each of which operates a bell crank lever and 
cam and thus sets up the appropriate seven-unit 
signal on the transmitting contactors. 

At the receiving end the seven-unit signals 
are passed to the same number of comb bars and 
thence to 35 cross bars. Depending on the 
character of the signal, one of these bars is 


caused to descend and thus controls the move- 
ments of a second set of five bars. Each of 
these bars is associated with a contactor, the 
operation of which converts the seven-unit 
into a five-unit signal. After the necessary 
“start and stop” signals have been injected, 
these signals are fed into either local or remote 
teleprinters. 

If an error due to radio-path mutilation occurs 
during transmission with this system the result 
in practically all cases is that an incorrect combin- 
ation is set up on the seven comb bars, so that 
none of the 35 cross bars descends. The effect 
of this is that the teleprinter is disconnected, 
so that nothing is printed for a few characters. 
At the same time, a special signal is transmitted 
from the receiving to the sending station, where 
it actuates a series of relays. These relays act 
on comb bars and pecker-controlled bars to 
operate a second pawl and ratchet system in the 
transmitter. This system draws back the tape 
by two, three or four characters, so that the 
faulty character or characters are re-transmitted. 
Simultaneously, the teleprinter at the receiving 
end is reconnected and the repeated character 
takes its proper place on the page without 
any indication that trouble has occurred on the 
radio path. 

Alternatively, the presence of errors can be 
shown on the printed copy without automatic 
correction or each character can be repeated at 
two-second intervals, the receiver taking the 
best rendering. Although principally intended 
for dealing with errors, the new equipment should 
also speed up transmission by eliminating the 
manual conversion of signals. 


ELECTRONIC ERROR DETECTION 
AND CORRECTION 
In the electronic error detector and corrector, 
which is to be installed experimentally on the 
London-Capetown circuit, the telegraphic tape 
is again explored by five peckers. In this case, 





Fig. 1 Méechanical transmitter equipment on the left and, on the right, the mechanical receiver 
which detects and corrects errors occurring during transmission on long-distance telegraph circuits. 
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Fig. 2 Electronic two-channel multiplex equip- 

ment with five to seven unit code converters, which 

is to be installed on the London-South Africa circuit 

for the detection and correction of transmission 
errors. 


however, these peckers bring 29 double-triode 
valves into operation, which convert the incoming 
signals from the five to the seven-unit code. The 
seven-unit elements of output thus produced 
are then stored, as in some forms of logical 
computer, and are subsequently transmitted 
by a distributor consisting of multi-cathode and 
single-cathode discharge tubes. 

At the receiving end a similar distributor 
converts the signals from serial to parallel 
operation. These signals are next converted to 
five-unit form in a system consisting of 13 double 
valves, while a further distributor transmits 
them, together with the necessary “ start-stop ” 
synchronising pulses, to a standard teleprinter. 

Error detection is effected by counting the 
three “‘ mark” elements of which, together 
with the four “ spare” elements, the seven-unit 
code is made up. It can be effected auto- 
matically by feeding the five-unit signals at the 
sending end into a storage unit, consisting of 
cold cathode trigger tubes, as well as into the 
code converter mentioned above. Repetition 
can then be effected by stopping the tape and 
taking the input to the converter from the 
store instead of from the peckers. 

For multiplex working the switching circuits 
of the code converter may be common to any 
number of channels, the only duplication 
necessary being at the repetition units and the 
“* start-stop ”’ distributors. 


x k * 


MOULDED-TRACK 
POTENTIOMETERS 


The use of a new moulding technique has enabled 
the Plessey Company, Limited, Ilford, Essex, 
to produce an improved potentiometer suitable 
for tropical service and conforming to R.C.S./122. 

The track is produced as an integral moulding 
in a groove in the body of the insulated casing. 
The units are, therefore, mechanically and 
electrically stable under widely varying con- 
ditions of humidity and temperature. Con- 
tinuity of the track material ensures low track 
noise and a double carbon brush reduces wear. 
Resistances may be either linear or logarithinic, 
and values range from 100 ohms to 2 megohms. 
Maximum dissipation is 2 watts. 
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REFUSE DISPOSAL PLANT 
AT PORT GLASGOW 


HANDLING AND INCINERATING EQUIPMENT 


The new refuse-disposal plant which has recently 
been inaugurated at Port Glasgow replaces 
older equipment built in 1903-04 by Meldrums, 
Limited, Timperley, Cheshire. This consisted 
of a two-grate front-feed unit with a common 
combustion and settling chamber and was 
capable of dealing with about 25 tons of refuse 
a day. By 1938, however, it was showing 
signs of deterioration and maintenance was 
becoming expensive, so that it was decided that 
modernisation was essential. Nevertheless, it 
was not until 1950, when the old plant had 
become completely unserviceable, that the 
Department of Health for Scotland allowed 
tenders to be invited ; and it was only in April, 
1952, that reconstruction could be begun. 


SPACE CONSIDERATIONS 


The new plant, for which Heenan and Froude, 
Limited, Worcester, were the principal con- 
tractors, will enable 40 tons of household refuse 
to be handled in an eight-hour day. It has been 
designed so that the best use is made of the 
limited space available on the original site at 
Anderson-street and so that handling, screening, 
salvage recovery and incineration can all be 
carried out under the most hygienic conditions. 
The existing inclined approach and tipping floor 
(which has been extended) will continue to be 
used and the earlier buildings have been altered 
to provide garages and stores. The modern 
plant and tipping deck are, however, enclosed 
in a new steel-frame building. 

The collecting vehicles climb the approach 
road and after manceuvring on the tipping floor 
discharge their loads into a steel-plate reception 
hopper. The bottom of this hopper consists of 
a slowly moving plate conveyor the speed of 
which can be regulated and which delivers the 
refuse on to the main elevating conveyor. The 
belt of this conveyor, of rubber and canvas, 
is mounted on barrel drums at about 74-ft. 


centres and its head pulley, which is of the 
electromagnetic type, is energised from a 
rectifier. Tins and other ferrous metals are thus 
extracted from the refuse and are discharged 
down a chute to a bin which is provided at 
ground level. 

The remaining crude refuse is transferred from 
the elevating conveyor to a cylindrical screen with 
renewable perforated plates, so that the dust is 
separated from the coarser material and falls 
into a hopper with a capacity of .10 tons from 
which the collection vehicles can be directly 
loaded. The screen has a horizontal shaft and 
is supported on and driven through rubber- 
tyred rollers and gearing by the same motor as 
drives the conveyor. The refuse is forced 
through the screen by an internal worm, which 
runs the length of the barrel and acts as a con- 
veyor and agitator. Dust-collecting hoods have 
been installed over the tipping hopper and other 
parts of the handling plant and are connected by 
ducts to two electrically-driven suction fans, 
which discharge to filters. This ventilation 
plant was supplied by Newton Collins, Limited, 
Birmingham, 5. 


MATERIALS SORTING 


The tailings are discharged from the screen on 
to a conveyor running at about 50 ft. per minute, 
which is so arranged that salvable material, such 
as rags, paper and bones, can be picked off by 
hand and thrown down chutes into the appro- 
priate storage bins. This conveyor terminates 
over a three-way distributing chute down which 
its load is discharged into one of three incinerator 
cells. The openings to these cells are closed by 
firebrick-lined sliding doors, which seal the 
charging opening between feeding periods and 
during the night. The elevating belt, dust 


screen and picking belt are shown in the illustra- 
tion below, and the chute to the incinerator 
cells above. 





Ti ¢ elevating belt, dust screen and picking belt along which the refuse passes on its way to the incinerators. 








Chute leading to the incinerators in which the 
refuse is burnt under hygienic and dust-free 
conditions. 


The incinerator cells are of the Heenan flat- 
grate type and are constructed of steel plate to 
form a rigid casing, which carries the furnace 
castings, doors and firebrick linings and arches. 
The combustion chamber is designed so that 
the gases given off by the heated refuse are 
thoroughly mixed and burnt and so that con- 
demned meat, carcases and other bulk articles 
will be completely cremated. To ensure this, a 
centrifugal fan is provided to generate a forced 
draught. 

The furnace gases pass into a water-type dust 
catcher and then through a flue, in which the flow 
can be controlled by a firebrick-lined damper, into 
a 100-ft. chimney. The clinker is raked into a 
water trough, which runs the length of the cells, 
where it is cooled and quenched. It is finally 
elevated by a scraper conveyor and discharged 
into a raised storage hopper whence it is taken 
away by lorries. 


ARRANGEMENTS FOR RECOVERING 
TIN CANS 

As already mentioned, ferrous material is 
removed from the refuse at an early stage in the 
treatment and is discharged into a bin prior to 
treatment in a baling press. This press is of the 
Heenan all-geared triple-ram type and has been 
provided with a large filling box to take bulky 
articles, such as dust bins and oil drums, and 
to produce bales of the size required by scrap- 
metal merchants. When the baler box has been 
filled and the lid closed the driving motor is 
started by pressing a push-button. Two auxil- 
iary side rams then move forward with a pincer- 
like action and come to rest in a position which 
determines the width of the finished bale. The 
main ram next enters the space between the side 
rams so that the material is consolidated and a 
bale of the required thickness produced. During 
this cycle the operator is free to fill a container 
with tins, so that the baler can be re-charged 
without delay. Immediately the main ram has 
completed its forward stroke the press can be 
opened while the auxiliary rams return to their 
fully open positions. The motor is then stopped 
automatically. 

Electric motors are used for driving all parts 
of the plant through reduction gearing, and 
“stop” push-buttons are placed in suitable 
positions so that the motors can be shut down 
in an emergency. 
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RAILWAY FREQUENCY-CONVERSION 


SCHEME 


50-CYCLE REMOTE-CONTROLLED RECTIFIER 
SUBSTATIONS TO REPLACE ROTARY CONVERTERS 


When the London suburban lines of what is now 
the Southern Region of British Railways were 
converted to electric traction from 1915 onwards, 
direct-current power at 600/660 volts was 
obtained from 49 rotary converter substations. 
These substations were in turn fed with three- 
phase power at 11 kV and 25 cycles from stations 
at Wimbledon and Deptford. This plant has 
now reached the end of its economic life. In 
addition, the train service has increased, owing 
to outer area electrifications, and later this 
year 10-car trains are to be substituted for eight- 
car trains on certain routes. It has therefore 
been decided to replace 25-cycle distribution 
by a 50-cycle system, which will comprise 71 
remotely-controlled rectifier substations spaced 
at shorter intervals. There will also be 70 track 
paralleling hut equipments, seven 33 kV switching 
stations and three additional points of connec- 
tion to existing 33 kV 50 cycle substations. 
As a result, it will be possible to maintain a 
better average track voltage with consequent 
improved lighting of the trains, reduced line 
losses and increased protection against track 
short-circuits. 


HIGH-TENSION POWER SUPPLY 

Power for the new system will be obtained from 
the Deptford station of the British Electricity 
Authority, which is being connected by 66-kV 
feeders to railway substations at Nunhead, South 
Bermondsey, Lewisham and Brockley. A supply 
at 33 kV will also be obtained from the 
Authority’s grid substations at Northfleet, 
Wimbledon, Leatherhead and Croydon, taken 
to railway substations and thence distributed to 
the traction substations. In addition, seven 
connections on the railway system, which were 
installed for that voltage (33 kV) as part of the 
outer area electrification scheme, will be used. 





Fig. 1 Nunhead substation, showing 45-MVA"™ 66/33-kV main transformer. This building has 
been adapted to house rectifiers instead of rotary converters. A 33,000/660-volt railway trans- 


Both the 66 kV and 33 kV feeders will be 
laid up with a multi-core star-quad pilot cable, 
which will convey the circuits for the Solkor 
feeder protection and the supervising remote 
control, as well as for telephones, clocks and 
metering. The 66 kV cables, which are to be 
of the oil-filled type, and the pilot cables are 
being manufactured by Pirelli-General Cable 
Works, Limited, and are being laid either in rein- 
forced concrete troughing direct in the ground ; or 
where they are carried over bridges, along parapet 
walls or under viaducts in asbestos cement tubes 
supported on steel hangers. At the substations 
the cables will terminate in single-core sealing 
ends on an outdoor structure from which 
bare copper connections will be taken to the 
transformer bushings. The total length of cable 
required for the scheme will be about 300 miles 
of which 100 miles have already been laid and 
jointed. 

MAIN SUBSTATIONS 

The 66 kV supply from Deptford is connected 
to 45 MVA 66/33 kV outdoor transformers at 
the four substations mentioned above, a typical 
layout being that at Nunhead, which is illustrated 
in Fig. 1. The high-tension sides of these units, 
two of which were manufactured by the British 
Electric Transformer Company, Limited, Hayes, 
Middlesex and two by the Hackbridge and 
Hewittic Electric Company, Limited, Hersham, 
Walton-on-Thames, Surrey, are star-connected, 
the windings being provided with tap-changing 
equipment to permit of voltage variations from 
+ 4-5 to — 10-5 percent. in eleven steps. The 
33 kV sides are delta-connected, and a separate 
star-connected earthing transformer provides 
power for the oil pumps and auxiliary circuits. 
The neutral point of the latter transformer is 
earthed through a convector-type liquid earthing 


former is visible in the 
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Fig. 2 33-kV switchgear in Lewisham switching 
station. 


resistance (supplied by the British Thomson- 
Houston Company, Limited), which can pass 
788 amperes for 30 seconds with a current trans- 
former connected between the transformer neutral 
and the resistor. Both the main and earthing 
transformers are equipped with Buchholz pro- 
tection and Solkor overall protection is also 
provided for tripping the 66 kV circuit-breakers 
at Deptford and the 33 kV circuit-breakers in 
the substations. Fig. 2 is an illustration of the 
33-kV switchgear at Lewisham. 


TRACTION SUBSTATIONS 


At each traction substation the incoming oil- 
filled three-core cables will be connected to 
external stop joints and will thence be continued 
as three-core screened solid-type cables to 
terminal boxes on the back of the 33-kV switch- 
gear. This switchgear will be of the indoor 
metal-clad single ’bus-bar type with withdrawable 
oil circuit-breakers, the rupturing capacity of 
which will be 750 MVA. It will be connected 
by three-core solid-type cable to the primary 
windings of the rectifier transformers which will 
be of the oil-immersed outdoor type. These 
windings will be delta-connected and will be fitted 
with externally-operated tapping switches to give 
+ 24 per cent. to — 5 per cent. voltage regulation. 
In addition, internal links will enable a direct- 
current voltage of either 660 volts or 750 volts 
to be obtained from the rectifier. The second- 
aries will be wound in twelve-phase zig-zag and 
there will be a tertiary winding from which a 
supply will be given to the cooling fans and 
rectifier auxiliary circuits. 

There will be from one to five rectifiers in each 
substation, all of which will be of the pumpless 
air-cooled type. They will have a full load 
output of 3,333 amperes at either 660 volts or 
750 volts and will be protected against overload 
by inverse definite-minimum time relays and by 
instantaneous relays, all of which will be mounted 
on the high-tension switchgear. Instantaneous 
earth-leakage relays will also be installed for 
protecting the rectifier transformer. 

The direct-current sides of the rectifiers will 
be controlled by truck-mounted high-speed 
circuit-breakers with a continuous rating of 
5,000 amperes. This equipment will be arranged 
to trip on reverse current, while the following 
feeder circuit-breakers will have a rating of 
3,000 amperes and will trip on forward curre"t. 
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GLASS-BULB RECTIFIERS 


The substation contracts have been allocated 
in three groups. On the Western Section the 
coriractor for the high-tension switchgear is the 
General Electric Company, Limited, Kingsway, 
London, W.C.2, while the transformers and 
rectifiers are being manufactured by the Hack- 
bridge and Hewittic Electric Company, Limited. 
Fig. 3 illustrates a typical layout of the 33-kV 
switchgear in the substations on this section. 

The rectifiers, which are shown in Fig. 5, 
are of the glass-bulb three-anode type, each 
set consisting of seven cubicles containing four 
bulbs which will be connected as a twelve-phase 
set, so that there will be 28 bulbs per set. The 
contractors for the direct-current switchgear are 
Bertram Thomas (Engineers), Limited, who are 
also supplying the switchgear in the track-paral- 
leling huts in this section. The circuit-breakers 
forming part of this equipment are calibrated for 
an overcurrent range of 5,000 to 10,000 amperes 
and are latched-in, no hold-on coils being pro- 
vided. The trip value is reduced in accordance 
with the track voltage drop, so that if the latter 
falls. to 40 per cent. tripping will occur with zero 
current. The circuit-breakers are therefore very 
sensitive to track faults. 

The switch-closing and tripping circuit is to 
be supplied from a 110-volt battery with metal 
rectifier and quick-charging equipment, and the 
supervisory control from a 50-volt battery with 
similar equipment. Both these batteries are 
being manufactured by Chloride Batteries, 
Limited, Clifton Junction, Swinton, Manchester. 

On the Central Section the contractor for the 
high-tension switchgear is also the General 
Electric Company and the same firm is supplying 
both the transformers and rectifiers. In this 
case the rectifiers are of the six-anode pumpless 
air-cooled steel-cylinder type, four cylinders 
forming a 2,500-kW set. The sets are arranged 
in two twin-cubicle assemblies, each of which 
forms a twelve-phase unit. A view of one of 
these cubicles is given in Fig. 4. The direct- 
current switchgear both in the substations and 
in the track-paralleling huts is being supplied 
by the British Thomson-Houston Company, 
Limited, Rugby, and consists of a pair of 
truck-mounted high-speed circuit-breakers con- 
nected in parallel, so that although mechanically 
independent they can be electrically operated 
as one unit. They are fitted with hold-on coils 
which are energised from the track supply, 
so that a falling voltage trip characteristic is 
obtained at a value which depends on their 
over-current setting. This varies from 5,000 to 
10,000 amperes. The battery equipments on this 
section are also supplied by Chloride Batteries, 
Limited. 

The high-tension switchgear on the Eastern 
Section is being manufactured by the British 
Thomson-Houston Company, while the trans- 
formers and rectifiers are being supplied by the 
English Electric Company, Limited, Kingsway, 
London, W.C.2. In this case the rectifiers are of 
the six-anode air-cooled sealed steel-tank type 
and are arranged in pairs on each side of a 
central gangway, each pair forming a twelve- 
Phase assembly. The direct-current switchgear, 
both in the substations and in the track-paralleling 
huts is being manufactured by the- British 
Tho:nson-Houston Company, Limited, and the 
batt-ry equipment, which is similar to that in the 
othe two sections, by Pritchett and Gold and 
E.P.’. Company, Limited, 50 Grosvenor- 
garc=ns, London, S.W.1. 


tEMOTE-CONTROL SUPERVISORY 
EQUIPMENT 
Al the 71 substations which will comprise 


the new scheme as well as the 33 kV switch- 
ing .tations, supply points and track paralleling 


Fig. 3 Interior of 
Queen’s Road Sub- 
station, showing 33-kV 
General Electric Com- 


pany’s switchgear. 

This is typical of the 

layout adopted for 
this equipment. 


huts will be remotely controlled from three 
control stations at Raynes Park, Selhurst and 
Lewisham respectively. The areas of control 
will correspond closely with the railway operat- 
ing areas, though it will be possible to operate 
the equipment at certain important substations 
in the Central Area from two control rooms. 
The equipment, which is to be installed for 
these purposes, is being supplied by the General 
Electric Company and is being specially designed 
to give the very rapid operation and indication 
which is necessary, owing to the large amount of 
equipment which will be controlled from each 
point. 


CIVIL ENGINEERING WORK 


Of the 71 new substations, 45 will be new 
buildings of standardised design, while 24 will 
be in converted buildings which were previously 
occupied by 25-cycle rotary converter plant and 
two in viaduct arches. Three of the new 
buildings will also be used as 33 kV switching 
stations and will further contain the track- 
paralleling circuit-breakers. Of the original 
49 25-cycle rotary-converter substations, four 
have already been equipped with 50-cycle 
rectifiers, the plant thus rendered surplus being 
either distributed between other substations or 
used to equip an extra substation in the inner 
area. When the present conversion is completed, 
19 of the existing substation buildings will be 
available for other purposes. Generally speak- 
ing the new substation buildings are based on 
a common design, although slight variations will 


Fig. 5 Glass-bulb 
rectifiers at Queen’s 
Road Substation. This 
type of rectifier is 
also being installed in 
other stations on the 
Western Section. 
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Fig. 4. Interior view of a cubicle of the type 

being installed in the substations on the Central 

Section of the system to house steel-cylinder 
rectifiers. 
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be necessary to meet the requirements of the 
different equipment in the three areas. They 
will have an external width of 28 ft. 1 in. with the 
long side parallel to the track, will consist of 
a rectifier room and switchgear room with a 
partitition between them and will have 154 in. 
cavity outer walls. The transformer will be 
installed outside the rectifier room and between 
the building and the track, while the direct- 
current switchgear will be placed against the 
wall next the track with the high-tension switch- 
gear on the other side of a common draw-out 
space. The length of the building will depend 
on whether one or two rectifier equipments are 
installed. If more than two rectifiers are required 
there will be two separate buildings. A special 
feature will be the absence of trenches and the 
use of a suspended troughing system for the 
small wiring. 

After the rotary converters have been removed 
two rectifiers will be installed in a two-arch 
substation and five in a seven-arch substation. 


The buildings of the existing rotary-converter 
substations will be adapted to suit the ground 
level and the position of the tracks and to provide 
space for the transformers and switchgear. This 
work will be complicated by the necessity in 
certain cases of keeping the rotary converters 
and switchgear in service until an equivalent 
rectifier capacity is available. 


In addition to being responsible for the 
construction or conversion of the substations 
and other buildings, the Civil Engineering 
Department has provided routes for the low 
tension cables and has carried out alterations to 
the conductor rails and bonding. They have 
also manufactured the concrete troughing in 
which the high tension cables are being laid and 
have made arrangements with the Operating 
Department regarding track possession. It is 
important to note that all this work is being 
carried out on an existing electrified system 
carrying heavy traffic. Planning of the most 
elaborate and detailed kind has therefore been 
necessary. In particular, special attention has 
had to be given to the selection of sites for the 
new buildings in order to avoid heavy earth- 
works, retaining walls and piled foundations. 
Road access to the sites has also been an import- 
ant consideration. 


The complete scheme of conversion described 
above, which it is expected will be completed in 
1956, is being carried out to the requirements 
of the Chief Officer (Electrical Engineering), 
British Transport Commission. The installation 
of the electrical equipment is being effected 
under the supervision of the Electrical Engineer- 
ing (New Works and Development Section), in 
consultation with the Mechanical and Electrical 
Engineer, Southern Region, who has been respon- 
sible for the production of the low-voltage 
feeders and track switching equipment. 


* 4 »& 


RADIO EQUIPMENT ON CABLE 
SHIP “ ALERT ” 


New radio equipment has recently been 
installed in the British Post Office cable-laying 
ship Alert by Mullard, Limited, Shaftesbury 
Avenue, London, W.C.2. This equipment, 
which has been designed in accordance with the 
Merchant Shipping (Radio) rules, replaces earlier 
German apparatus and includes a Neptune 
transmitter, Reservist emergency equipment, 
a direction-finder, ship’s main receiver, auto- 
matic alarm, radio telephone and lifeboat 
installation. In addition to its normal function 
as a medium frequency direction-finder the set 
installed on the Alert can be used in the high- 
frequency range for locating cable ends marked 
with a radio beacon of the datum-buoy type. 
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AUTOMATIC PRESS GUARD WITH 


PNEUMATIC CONTROL 
OPERATION OF PRESS UNHINDERED 


A press-brake guard, controlled by a pneumatic 
system and an adjustable rotary timing unit, and 
designed to combine a high measure of safety 
with the least hindrance to press operation, has 
been produced by Rubery Owen and Company, 
Limited, Darlaston, South Staffordshire. 

The actions of both guard and machine are 
governed by one depression of the clutch pedal, 
but before the press can operate, the guard apron 
descends to a set tolerance above the workpiece 
and prevents further access to the tool space. 
The guard is locked in the down position by air 
pressure before the press clutch can be engaged. 
As soon as the tool edge touches the workpiece, 
the guard begins to rise again. The workpiece 
is thus formed without guard interference. This 
sequence is illustrated in the accompanying 
diagrams. 

An additional precaution is provided by the 
arrangement of the apron suspension, which 
incorporates an arm with a counterweight to 
balance the guard. Initially, the guard falls 
under gravity and, should an obstruction occur 
between the lower edge of the apron and the 
workpiece, the load on the obstruction will be 
negligible. Also, the arm will be prevented from 
making contact with the relay valve that operates 
the pneumatic locking device, and the press 
clutch will remain disengaged. 


ADJUSTABLE ROTARY TIMING 
UNIT 

In addition to the wire-mesh guard and its 
suspension, the mechanism includes a pneumatic 
system and a rotary control unit, which makes 
one complete revolution to every cycle of the 
machine and is driven by a chain from the main 
drive of the press. The control unit includes a 
press cut-out valve and a guard lift valve and 
operates them by means of roller contacts fixed 
to two rotating discs, as illustrated in the lowest 
diagram. Adjustments to the timing of the guard 
lift or the press cut-out are effected by loosening 
the appropriate disc locking screw and re- 
orientating the disc. 

The pneumatic system includes trip valves 
(embodied in mechanical trip panels and actuated 
by roller contacts), auto-change valves and two 
pneumatic cylinders. A double-acting cylinder 
controls the up and down movement of the guard, 
and a single-acting cylinder, which is governed 
by a pressure reducer and gauge, operates the 
press clutch. The reducing device can be set so 
that the pressure in the cylinder is just sufficient 
to engage the clutch. 

A hand valve enables the guard to be fixed in 
the raised or lowered positions ; or, switched to 
indicate automatic action, it introduces the penu- 
matic system. When the guard is fixed at its 
upper limit, tool setting or changing may be 
performed with safety ; piercing and flattening 
operations are possible with the guard secured in 
the lower position. 

To set the guard for bending operations, the 
hand valve must be moved to the automatic 
position. The clutch pedal is lightly depressed 
to permit the apron to descend on to the work- 
piece and the guard suspension rods are then 
adjusted to provide approximately } in. clearance 
between apron and work. Following this, the 
setting of the guard is locked by means of 
suspension rod clamps. This; and the adjust- 
ment of the rotary unit, ensures that the relay 
valve, on which the pneumatic securing action 
depends, is operated as the apron falls under 
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The movements of the guard apron are designed 

to ensure the minimum of hindrance to the opera- 

tion of the press. Here are shown the upper and 
lower positions of the apron. 
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The guard is locked in the down position by air 
pressure (left) but begins its return journey as soon 
(right). 
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The completion of the bend is unimpeded by the 

guard and the workpiece can then be withdrawn 
from the press without interference. 


Guard Adjusting Press Brake 
Disc Cut-Out 
Adjusting Disc 





The rotary control unit, which is driven from the 

main action of the press, completes one revolution 

every cycle. By advancing or retarding the discs, 

the timing of the guard lift and press cut-out may 
be adjusted. 


gravity and that the guard lifts as soon as the 
press tool touches the workpiece. 

The Rubery Owen press guard can be adapted 
to suit any pattern of press brake, but is limited 
to use on this type of machine. 
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COKE FROM NON-CAKING 
COALS 


Experiments in Australia 
and England 


A need has arisen in Western Australia for iron- 
foundry coke and, as the State has no coking 
coal, the possibility of producing a satisfactory 
material from local sources of non-caking coal 
has been investigated. Laboratory-scale experi- 
ments made in Western Australia have shown 
that a coke could be made by a process involving 
the carbonisation of the coal, followed by the 
briquetting of the resultant char with pitch and, 
finally, the carbonisation of the briquettes. 
From the bare details which have been made 
available regarding the process, it appears to be 
somewhat similar to the Baumco process de- 
scribed on page 278 of this issue. 

The Government of Western Australia have 
asked for the co-operation of the Fuel Research 
Station of the Department of Scientific and 
Industrial Research in further trials, and samples 
of the char made in Western Australia were sent 
to England for conducting tests on a larger 
scale. After some preliminary experiments at 
the Fuel Research Station to find the best 
conditions for doing so, the char was mixed 
with pitch and pressed into briquettes by Yeadon, 
Son and Company, 4, Albion-place, Leeds, 1, 
in commercial-scale plant. When these bri- 
quettes were carbonised at the Research Station 
they gave a hard and dense coke. Enough 
briquettes were sent to Australia for trial and 
their performance was promising. 

In consequence, the Australian authorities are 
now considering the adoption of the process, 
but before doing so, there is one disadvantage of 
making briquettes from the char which will have 
to be overcome. This is that the char is so 
extraordinarily abrasive that it causes a great 
deal of wear on the grinding and briquetting 
plant. On account of this,. small-scale experi- 
ments were conducted in which briquettes, 
produced directly from uncarbonised coal, were 
subsequently carbonised. The resultant coke, 
however, was too weak to be useful, thus indicat- 
ing that direct carbonisation provides no solution. 


DYNAMIC BRAKING 
ON MINE HOISTS 


One result of the development of dynamic 
braking is that alternating-current induction 
motors are now being increasingly used for 
driving large mine hoists. A recent example of 
this is the equipment which has been installed 
at No. 1 shaft of the Virginia Gold Mining 
Company in the Orange Free State by the 
Metropolitan-Vickers Electrical © Company, 
Limited, Manchester. It consists of two 2,250- 
h.p. 6:6-kV induction motors with a combined 
peak output of 5,625 h.p. which run at 490 r.p.m. 
and are coupled through gearing to a 14-ft. 
diameter double-drum winder. It incorporates 
a dynamic braking system, which is transductor- 
controlled. The auxiliary control equipment is 
assembled on a single board, thus reducing the 
number of external cable connections and 
leading to a neater layout. 

Two other winders are being supplied by 
Metropolitan-Vickers to the Anglo-Transvaal 
Consolidated Investment Company, Limited. 
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DISTRIBUTING MACHINES 
FOR ROAD SURFACE 
DRESSINGS 


Performance Tests 


Of 14 machines designed for distributing sur- 
face-dressing binders on road surfaces and tested 
at the Scottish branch of the Road Research 
Laboratory, only one gave an initial performance 
which complied with the requirements of the 
appropriate British Standard. The standard, 
B.S. 1707: 1951, specified that the variation in 
transverse distribution from the mean given by 
the sprayer must not be more than + 25 per cent. 
The other 13 sprayers all required minor adjust- 
ments such as the re-alignment of the jets or the 
replacement of worn or unsatisfactory jets before 
the best results could be obtained. Jets which 


were fixed on the spray bars externally required 
most attention, while those set inside the bar were 
the simplest to correct and gave the most satis- 
Baffles that were V-shaped and 


factory results. 





The 3ogmaster tractor can work on the surface of bogs or swamps where a man would sink. It has a 
ground pressure of only 1-3 lb. per square inch. 
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fitted to the ends of the spray-bar hood prevented 
the heavy concentration of binder that otherwise 
occurred in the end 4 in. to 6 in. when flat hood- 
ends were fixed close to the end jets. 

When all the necessary adjustments at the time 
of the test had been made, the maximum varia- 
tions in the distribution of the binder from the 
14 machines was as follows:— 


No. of Maximum Percentage 
Sprayers. Variation from Mean. 
2 10—15 
3 16—20 
7 21—25 
1 26—30 
1 over 30 


The results indicate that if the sprayers are 
to be maintained at a satisfactory standard they 
must be subjected from time to time to a test of 
this kind. To meet the need for this work in 
Scotland, the Scottish branch of the Laboratory 
will again undertake the test for contractors on 
payment of a small fee. Applications for tests 
should be made to the Officer-in-charge, Road 
Research Laboratory, Thortonhall, Glasgow. 

At present a single annual test on each sprayer 
is accepted as reasonable practice, but there is 
little doubt that before long there will be a 
demand for more frequent tests to be made. 
It would be much too expensive and time- 
wasting to keep sending the machines to a 
laboratory for testing and it is recommended 
that all owners of sprayers should, as soon as 
possible, build testing pits in their own depots. 
Their machines can then be tested regularly 
by their own staff as part of routine maintenance. 
Details of the equipment required and the 
method of testing can be obtained from the 
Association of Road Surface Dressing Con- 
tractors, 2, Caxton-street, London, S.W.1, who 
originally devised the test. 
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A TRACTOR FOR 
WATER-LOGGED SOILS 


Machine with very Low 
Ground Pressure 


“Wet” bog is defined as containing 94 per 
cent. or more of water; consequently one of the 
greatest problems in working it has been to keep 
tractors, etc., on the surface. In the Irish Repub- 
lic alone there are between 24 and 3 million 
acres of peat bog which are useless from an 
agricultural point of view. Reclamation of this 
area would provide for a great increase in farm 
products. 

A tractor with the low ground pressure of 
1-3 lb. per sq. in. has been developed for this type 
of work by Rotary Hoes, Limited, Horndon, 
Essex. Known as the Platypus 30 “‘ Bogmaster,” 
it is driven by a Perkins P.4 Diesel engine and 
the track plates are 32 in. wide; track centres are 
at 54 in. and track length is 9 ft. Full trials were 
carried out at Gowla Bog, in Galway, where 
reclamation work is being conducted by the Irish 
Sugar Company. It was found that the tractor 
could travel where it was impossible to walk, 
hardly breaking the surface where a man’s foot 
sank deeply, and could make either sharp or 
gradual turns. Also, it could cross ditches 
without breaking down the walls, or causing 
any signs of trench collapse. When tested for 
towing, the tractor successfully hauled a large 
roller with a heavy trailer mounted on it in which 
were 11 passengers. For a second test a 6-ft. 
Model F Trailing Rotovater was attached and a 
seed bed prepared. The tractor is equally 
suitable for work in any similar situation, 
such as rice fields and swamp. 
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FORTHCOMING EXHIBITIONS AND 
CONFERENCES 


This list appears in the last issue of each month. 
Organisers are invited to send to the Editor particulars 
of forthcoming events. 


IDEAL Home EXHIBITION. Tues., Mar. 2, to Sat., 
Mar. 27, at Olympia, London, W.14. Organised 
by Associated Newspapers, Ltd., New Carmelite 
House, London, E.C.4. Tel. CENtral 6000. 

INTERNATIONAL AGRICULTURAL MACHINERY EXHI- 
BITION. Tues., Mar. 2, to Sun., Mar. 7, at Paris. 
Organised by the Salon International de la Machine 
Agricole, 95 Rue Saint Lazare, Paris, 9e 

CANADIAN NATIONAL SPORTSMEN’S SHOW. Fri., 
Mar. 12, to Sat., Mar. 20, at the Coliseum, Toronto. 
Exhibition of motor-cars, motor-cycles, motor boats 
and ancillary equipment. British section. Addi- 
tional information obtainable from the Society of 
Motor Manufacturers and Traders, 148 Piccadilly, 
London, W.1. Tel. GROsvenor 4040. 

34TH VIENNA SPRING TRADE Fair. Sun., Mar. 14, 
to Sun., Mar. 2i, at Vienna. Apply to the British- 
Austrian Chamber of Commerce, 29 Dorset-square, 
London, N.W.i. Tel. PADdington 7646. 

THIRD ELECTRICAL ENGINEERS’ EXHIBITION. Tues., 
Mar. 16, to Sat., Mar. 20, at Earl’s Court, London, 
S.W.5. Organised by the Association of Supervising 
Electrical Engineers, 54 Station-road, New Barnet, 
Hertfordshire. Apply to Mr. P. A. Thorogood, 
35 Gibbs Green, Edgware, Middlesex. Tel. MILI 
Hill 3528. 

CHEMICAL ENGINEERING IN THE Foop INDUSTRY 
CONFERENCE. Thurs. and Fri., Mar. 18 and 19, 
at Wellcome Research Institution, 183-193 Euston- 
road, London, N.W.1. Organised by the Food 
Group of the Chemical Engineering Group. Apply 
to the assistant secretary, Society of Chemical 
Industry, 56 Victoria-street, London, S.W.1. Tel. 
ViCtoria 5215. 

SECOND FACTORY EQUIPMENT EXHIBITION. Mon., 
Mar. 22, to Fri., Mar. 26, at the two halls of the 
Royal Horticultural Society, in Vincent-square and 
Greycoat-street, London, S.W.1. Apply to Mr. 
J. E. Holdsworth, 117 Kingsway, London, W.C.2. 
Tel. HOLborn 1414. See also our issue of Aug. 14, 
1953, page 218. 

AMERICAN CHEMICAL SOCIETY, NATIONAL MEET- 
INGS. Wed., Mar. 24, to Thurs., April 1, at Kansas 
City, Missouri, U.S.A.; and Sunday, September 
12, to Friday, September 17, at New York. 
Organised by the American Chemical Society, 1155 
Sixteenth-street, N.W., Washington 6, D.C., U.S.A. 

CHEMISTRY AND PuHysics OF SYNTHETIC FIBRES 
Symposium. Wed. Mar. 24, to Fri., Mar. 26, in 
London. Organised by the Plastics and Polymer 
Group, Society of Chemical Industry, 56 Victoria- 
street, London, S.W.1. Tel. ViCtoria 5215. 

SWEDISH PAPER AND CELLULOSE ENGINEERS, 
ANNUAL MEETING. Thurs. and Fri., Mar. 25 and 26, 
at Stockholm. Organised by the Svenska Pappers- 
och Cellulosaingeniors-foreningen, 5, Blasieholms- 
hamnen 4a, Stockholm C. 

STOCKHOLM Motor SHow. Fri. Mar. 26, to 
Sun., April 4, at Stockholm. Organised by St. 
Eriksmassan A/B., Lidingovagen 10, Stockholm, 
Sweden. 

CONFERENCE ON PRODUCTION INFORMATION. Fri., 
April 2, to Mon. April 5. See page 271. 

CONFERENCE ON THE YOUNG WORKER: EDUCATION 
FOR HuMAN RELATIons. Sat., April 3, to Fri., 
April 9, at Manchester College, Oxford. Particulars 
obtainable from the secretary, Conference on the 
Young Worker, 15 Norham-gardens, Oxford. Tel. 
Oxford 58631. See also our issue of November 20, 
1953, page 660. 

SyMPOSIUM ON GaS ABSORPTION. Mon., Tues., 
and Wed., April 5, 6 and 7, at Birmingham. Organ- 
ised by the Midlands Branch, Institution of Chemical 
Engineers. Further information obtainable from the 
secretary of the Institution, 56 Victoria-street, 
London, S.W.1. Tel. ViCtoria 6161. 

ERGONOMICS RESEARCH SOCIETY’S MEETINGS. Mon., 
April 5, to Sat., April 10, at The Hague, Leiden, 
Eindhoven and Dortmund. Apply to Mr. K. F. H. 
Murrell, Spinneys, Marlpit-lane, Redditch, Wor- 
cestershire. 

INTERNATIONAL CONGRESS OF SOUND RECORDING. 
Mon., April 5, to Sat., April 10, at Paris. Organised 
by the Société des Radioélectriciens, 10 Avenue 
Pierre Larousse, Malakoff, Seine, France. 

CONFERENCE ON THE PHYSICS OF PARTICLE SIZE 
AnaLysis. Tues., April 6, to Fri., April 9, at Notting- 


ham University. Organised by the Institute of 
Physics, 47 Belgrave-square, London, S.W.1. Tel. 
SLOane 9806. 

CONFERENCE ON HARMFUL MATERIALS IN INDUSTRIAL 
ATMOSPHERES. Tues., April 6, at London School of 
Hygiene and Tropical Medicine, Keppel-street, 
London, W.C.1. Organised by the British Occupa- 
tional Hygiene Society. Apply to Mr. P. C. G. Isaac, 
Public Health Engineering Laboratory, King’s 
College, Newcastle-upon-Tyne, 1. 

11TH RADIO CoMPONENTS SHOW. Tues., April 6, 
to Thurs., April 8, at Grosvenor House, Park-lane, 
London, W.1. Organised by the Radio and Elec- 
tronic Manufacturers’ Federation, 22 Surrey-street, 
London, W.C.2. Tel. TEMple Bar 6740. 

Stupy oF Fast Reactions. Wed., April 7, to 
Fri., April 9, at Birmingham. Organised by the 
Faraday Society, 6 Gray’s Inn-square, London, 
W.C.1. Tel CHAncery 8101. 

CONFERENCE ON LUMINESCENCE, ESPECIALLY SOLID 
INORGANIC PHospHoRS. Wed., April 7, to Sat, 
a 10, at Cambridge. Organised by the Institute 
of Physics, 47 Belgrave-square, London, S.W.1. 
Tel. SLOane 9806. 

PuysicaL Society’s Exuipition. Thurs., April 8, 
to Tues., April 13, at the Royal College of Science 
main building, Imperial Institute-road, South Ken- 
sington, London, S.W.7. Organised by the Physical 
Society, 1 Lowther-gardens, London, S.W.7. Tel. 
KENsington 0048. 

PLANT MAINTENANCE WorRK STUDY CONFERENCE. 
Fri., April 9, to Sun., April 11. See page 263. 

IRRIGATION AND DRAINAGE CONGRESS. Mon., April 
12, to Sat., April 17, at Algiers. Organised by the 
International Congress on Irrigation and Drainage, 
135 Rue Michelet, Algiers. 

FOURTH INTERNATIONAL CONFERENCE ON ELECTRO- 
DEPOSITION AND METAL FINISHING. Tues., April 20, 
to Sat., April 24, at the Holborn Restaurant, London. 
Held under the auspices of the International Council 
on Electrodeposition. Apply to the conference 
secretary, Institute of Metal Finishing, 32 Great 
— London, W.C.1. Tel. CHAncery 


LifGe INTERNATIONAL Fair. Sat., April 24, to 
Sun., May 9, at Liége, Belgium. Apply to the 
manager, Foire Internationale de Liége, 17 Boulevard 
d’Avroy, Liége, Belgium. See also our issue of 
August 14, 1953, page 218. 

HANOVER LIGHT AND HEAvy INDUSTRIES FAIR. 
Sun., April 25, to Tues., May 4, at Hanover. Agents : 
Schenkers, Ltd., 27 Chancery-lane, London, W.C.2. 
Tel. CHAncery 6612. 

AMERICAN SOCIETY OF TOOL ENGINEERS, 10TH 
INDUSTRIAL ExposiTION. Mon., April 26, to Fri., 
April 30, at Philadelphia. Organised by the American 
Society of Tool Engineers, 10700 Puritan-avenue, 
Detroit 21, Michigan, U.S.A. 

RoyAL SANITARY INSTITUTE HEALTH CONGRESS. 
Tues., April 27, to Fri., April 30, at Scarborough. 
Apply to the secretary of the Institute, 90 Buckingham 
Palace-road, Westminster, London, S.W.1. Tel. 
SLOane 5134. 

INTERNATIONAL INSTITUTION FOR PRODUCTION 
ENGINEERING RESEARCH. Last week in April, at 
Aachen, Germany. Organised by the Collége Inter- 
national pour I’Etude Scientifique des Techniques de 
Production Mécanique, 233 Boulevard Raspail, 
Paris, 14e. 

FourTH INTERNATIONAL PAPER, PRINTING AND 
ALLIED TRADES EXHIBITION. Sat., May 1, to Wed., 
May 12, at the Grand Palais, Champs Elysées, Paris. 
Organised by the Salon des Techniques Papetiéres et 
Graphiques, 40 Rue du Colisée, Paris, 8e 

INTERNATIONAL CONFERENCE ON OIL AND COAL 
GASIFICATION. Mon., May 3, to Sat., May 8, at 
Liége. Organised by the Institut National de 
l’Industrie Charbonniére, 7 Boulevard Frére Orban, 
Liége, Belgium. 

BritIsH INDUSTRIES FaiR.- Mon., May 3, to Fri., 
May 14, at Earl’s Court, London, S.W.5 ; Olympia, 
London, W.14 ; and Castle Bromwich, Birmingham. 
Particulars obtainable from the director, British 
Industries Fair, Board of Trade, Lacon House, 
Theobald’s-road, London, W.C.1, Tel. C 
4411 ; or from the general manager, British Indus- 
tries Fair, 95 New-street, Birmingham, 2. be 
Midland 5021. 

EXHIBITION OF ARCHITECTURE AND BUILDING, 
AUSTRALIA. Mon., May 3, to Fri., May 28, at 
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Sydney. Held in conjunction with the 1°54 
Australian Architectural Convention. Organised by 
the Royal Australian Institute of Architects, 16 
Barrack-street, Sydney. 

PHOTOGRAPHIC AND CINE EXHIBITION. Tvs, 
May 4, to Sat., May 15, at Manchester. Organ :eq 
by Provincial Exhibitions, Ltd., City Hall, Deans; .te, 
Manchester. Tel. Deansgate 6363. 

OXIDATION CONFERENCE. Thurs. and Fri., My 6 
and 7, at Amsterdam. See page 271. 


SYMPOSIUM ON MIx DESIGN AND QUALITY Con” ROL 
OF CONCRETE. Tues., Wed. and Thurs., May 1’, 12 
and 13, at the Institution of Civil Engineers, © reat 
George-street, London, S.W.1. Further particulars 
obtainable from the secretary, the Cement and 
Concrete Association, 52 Grosvenor-gardens, Lor don, 
S.W.1. Tel. SLOane 5255. Alteration of dates, 
See also our issue of July 24, 1953, page 108. 


INTERNATIONAL HIGH TENSION CONFERENCE. Wed., 
May 12, to Sat., May 22, at 28 Rue Saint Dominique, 
Paris. Organised by the Conférence Internationale 
des Grands Réseaux Electriques, 112 Boulevard 
Haussmann, Paris. Apply to the secretary, C.I.G.R.E, 
British National Committee, Thorncroft Manor, 
Dorking-road, Leatherhead, Surrey. Tel. Leather- 
head 3423. See also page 62 ante. 


FOURTH GAUGE AND TOOL EXHIBITION. Mon., 
May 17, to Fri., May 28, in the New Hall of the 
Royal Horticultural Society, Greycoat-street, West- 
minster, London, S.W.1. Organised by the Gauge 
and Tool Makers’ Association, Standbrook House, 
4 Bond-street, London, W.1. Tel. HYDe Park 


INTERNATIONAL RAILWAY CONGRESS. Wed., May 
19, to Wed., May 26, in London. Applications to 
Mr. J. Dumont, International Railway Congress 
Association, 19 Rue du Beau Site, Brussels. 


NATIONAL INSTITUTE OF AGRICULTURAL ENGINEER- 
ING, OPEN Days. Wed. and Thurs., May 26 and 27, 
* Pee Park, Silsoe, Bedfordshire. See also page 

, ante. 


CANADIAN INTERNATIONAL TRADE FAIR. Mon., 
May 31, to Fri., June 11, at Toronto. Apply to 
Miss M. A. Armstrong, Canadian Government 
Exhibition Commission, Canada House, Trafalgar- 
square, London, S.W.1. Tel. WHItehall 8701. 

FouRTH MECHANICAL HANDLING EXHIBITION. 
Wed., June 9, to Sat., June 19, at Olympia, London, 
W.14. Organised by Mechanical Handling, Dorset 
House, Stamford-street, London, S.E.1. Tel. WATer- 
loo 3333. 

CONFERENCE ON CIVIL ENGINEERING PROBLEMS IN 
THE CoLoniges. Mon., June 14, to Fri., June 18, at 
the Institution of Civil Engineers, Great George- 
street, London, S.W.1. Apply to the secretary of the 
Institution at that address. Tel. WHltehall 4577. 
See also our issue of July 17, 1953, page 87. 

StxTH British ELECTRICAL POWER CONVENTION. 
Mon., June 14, to Fri., June 18, at Eastbourne. 
Organised by the British Electrical Development 
Association, 2 Savoy-hill, London, W.C.2. Tel. 
TEMple Bar 9434. See also page 71 ante. 

BUILDING PLANT EXHIBITION. Thurs., June 24, 
to Wed., June 30, at Hills Meadow, Reading. Organ- 
ised by the Ministry of Works. Apply to the acting 
chief information officer, Room 117, Lambeth 
Bridge House, London, S.E.1. Tel. RELiance 7611. 

RoyaL SHow. Tues., July 6, to Fri., July 9, at 
Windsor. Organised by the Royal Agricultural 
Society of England, 16 Bedford-square, London, 
W.C.1. Tel. MUSeum 5905. 

CONFERENCE ON DEFECTS IN CRYSTALLINE SOLIDS. 
Tues., July 13, to Sat., July 17, at the H. H. Wills Physi- 
cal Laboratory, Royal Fort, Bristol, 8. Organised 
in conjunction with the Institute of Physics. Further 
particulars may be obtained from the secretary of the 
Laboratory; or the secretary, Institute of Physics, 
oo London, S.W.1. Tel. SLOane 


RADIOISOTOPE CONFERENCE.—Mon., July 19, to 
Sat., July 24, at Oxford. Arranged by the Atomic 
Energy Research Establishment, Harwell. Further 
details obtainable from the conference secretary, 
A.E.R.E., Harwell, Didcot, Berkshire. Tel. Abing- 
don 620. 

WorLpD POWER CONFERENCE, SECTIONAL MEETING. 
Sun., July 25, to Sun., Aug. 8, at Rio de Janeiro, 
Brazil. Applications should be sent to the secretary, 
British National Committee, World Power Confer- 
ence, 201-2 Grand Buildings, Trafalgar-square, 
London, W.C.2. Tel. WHitehall 3966. 

BRITISH ASSOCIATION MEETING. Wed., Sept. !, t0 
Wed., Sept. 8, at Oxford. Apply to the secretaries, 
British Association for the Advancement of Sc ‘ence, 
Burlington House, Piccadilly, London, W.1. Tel. 
REGent 2109. 
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Labour Notes 


DEMANDS FOR BAN ON 
ENGINEERING OVERTIME 


Scme 110 delegates of the Engineering and 
Ai.ied Shop Stewards’ National Council, repre- 
senting nearly 150,000 employees in the engi- 
neering and shipbuilding industries, in Birming- 
ham and the surrounding area, held their 
quarterly conference in Birmingham on Sunday 
last. 

Among the variety of subjects discussed was 
the question of imposing a ban on overtime 
in the industries covered by the Council, as a 
means of bringing pressure to bear to secure 
an increase in wages. Eventually, the delegates 
passed, by a very substantial majority, a reso- 
lution demanding the immediate imposition of an 
embargo on overtime and piecework, in accord- 
ance with the declared policy of the Confedera- 
tion of Shipbuilding and Engineering Unions. 

The reports of the courts of inquiry, set up 
by the Ministry of Labour to investigate the 
wage disputes in the engineering and ship- 
building industries, are expected to be published 
very shortly. Within a day or two of their 
publication, there is expected to be a meeting 
of the executive council of the Confederation to 
decide whether the findings of the courts shall 
be accepted or rejected. 

The 38 unions affiliated to the Confederation 
have expressed very firmly their refusal to 
accept the findings in advance. Should the 
recommendations of the courts present little 
hope of immediate increases in wage rates for 
employees in the industries, there seems every 
likelihood of there being widespread requests 
for the imposition of bans on overtime and 
piecework, as a means of pressing forward the 
unions’ demands. 

A statement issued by the National Union of 
Vehicle Builders on February 20 declared that 
the union would engage in every form of action 
calculated to bring the wage claim in the engineer- 
ing industry to a successful conclusion. 


TRADE-UNION REACTIONS TO 
SHELL MOULDING 

Some concern is being caused to employees in 
the foundry industry at works where the shell- 
moulding method of producing castings is being 
introduced. According to a report of the 
National Council for the Foundry Industry, 
contained in the February issue of The Foundry 
Workers Journal, the official publication of the 
Amalgamated Union of Foundry Workers, the 
men’s concern is due to two main causes. 

Firstly, employees are anxious about the “‘ rate 
for the job,’ and whether they are securing an 
adequate return for their labour under the shell- 
moulding method of working. Secondly, the 
men fear that their health may be adversely 
affected on account of the bonding materials 
a in the process and the fumes arising from 
them. 

On the question of the rate for the job, the 
National Council advises that the minimum rate 
paid to operatives engaged in the process should 
be the same as that paid to machine moulders. 
The National Council adds, however, that it 
will have to commence negotiations with the 
emr oyers at an early date, at national level, for 
an . 2reed rate. 

I is stated that two members of the union’s 
€xe. itive council recently visited a firm which is 
Pio. cering the process. The visit was brief and 
It i: felt that it would be unfair to be dogmatic 
abc t the alleged danger to health of those 
eng gedin the process. The trade-union officials 
cor der that it would require a searching 


investigation over a period, by those possessing 
expert knowledge, to sustain any complaints 
that might be put forward. 

As to the menace which the process is stated to 
present to the foundry industry generally, the 
officials affirm that they have yet to meet anyone 
who believes that, in the near future, shell 
moulding will be the accepted method of produc- 
ing general jobbing castings. They say that they 
can readily understand the keenness of employers 
to extend the use of the process. The accuracy 
that can be gained by its means almost eliminates 
fettling and reduces machining. These are con- 
siderations not to be ignored. 


HOLIDAY ARRANGEMENTS AT 
ADMIRALTY DOCKYARDS 


The Amalgamated Union of Foundry Workers 
reports that members of the union employed at 
Admiralty dockyards are certain to be dis- 
appointed at the decision of the Department 
on holiday arrangements at these establishments. 
It was intimated to the union’s officials by the 
Admiralty representatives at a recent meeting 
in London that annual leave during the present 
year would take the form of each dockyard closing 
down for a fortnight, instead of being based on 
the principle of staggered holidays, as in the 
past. 

The A.U.F.W. states that the trade-union side 
at the meeting was unanimous in its rejection of 
the principle of closing down, but that, in spite 
of this, the official side refused to alter its 
decision. All arrangements of this kind have 
to be negotiated through the appropriate Whitley 
Council machinery and, being industrial matters, 
have to be carried out on that basis. This 
prohibits members of the union combining with 
non-industrial employees to bring about an 
alteration of policy. 

Extra days to which the trade unionists are 
entitled, over and above their fortnight’s holiday, 
will be arranged in accordance with the methods 
previously employed in connection with staggered 
holidays. 


CASE AGAINST NATIONALISATION 


Proposals by the Labour Party for a ‘‘ substan- 
tial degree of public ownership ” of the chemical 
industry, as outlined in the Party’s brochure 
Challenge to Britain and adopted at its annual 
conference last October, are critically examined 
in a booklet which is being sent by Imperial 
Chemical Industries, Limited, to its stockholders 
and employees. 

In a foreword to the company’s statement, 
Dr. Alexander Fleck, the chairman, gives a 
number of reasons why the nationalisation, or 
State ownership, of the firm would be against the 
long-term interests of the nation as a whole, 
as well as detrimental to the company, its 
employees, and customers who use its products. 

Nationalisation, Dr. Fleck states, would tend 
to stifle commercial and technical initiative, and 
thereby hamper the constant search for new 
products and processes, for more efficient 
methods of production and distribution, for more 
effective methods of management, and for 
greater opportunities in overseas markets. 

It is unlikely that research work would be so 
far-reaching and flexible, and, at the same time, 
so closely in touch with practical possibilities. 

In the modern competitive world, immediate 
decisions are essential to success. Nationalisa- 
tion would slow down all major policy decisions. 

The oversea interests of the company, which are 
largely dependent upon the goodwill of nationals 
of other countries, would be deranged. There 
would be a danger that decisions on oversea 
manufacture would be unduly influenced by 
political pressure from oversea Governments. 

The good relations of the firm with its em- 
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ployees, conditions of employment, and pension 
arrangements could not continue to improve, as 
they had done hitherto. 


POST OFFICE UNIONS 
AGREE TO MERGER PLANS 

A ballot of members of the Engineering 
Officers (Telecommunications) Association, on 
the question of the amalgamation of that body 
with the Post Office Engineering Union, has 
disclosed a majority in favour of the proposals. 
The terms of the merger will provide the former 
members of the Association with a certain 
amount of control over their own affairs within 
the structure of the larger union, but they will 
not enjoy complete self-government. 

Some 400 delegates of the P.O.E.U., which 
has a total membership of about 50,000, approved 
the suggestions for merging the two organisations 
at a conference at Morecambe on January 30. 
On that occasion, Mr. Charles Smith, the 
union’s general secretary, said that the sug- 
gestions put forward constituted an outstanding 
opportunity to end the lack of co-operation on 
trade-union matters, which had persisted for so 
long among Post Office engineering staffs. 

The Engineering Officers (Telecommunica- 
tions) Association was formed in 1945 to cater 
for the trade-union requirements of certain 
grades in the engineering department of the 
Post Office, but it failed to secure official 
recognition, in spite of a long and strenuous 
agitation. The efforts made on its behalf 
included parliamentary questions, an official 
inquiry, and the exertions of a special conciliation 
officer appointed by the Government. 


SCOTTISH MINERS’ 
RESTRICTIVE PRACTICES 


Some 350 miners at Northfield Colliery, Shotts, 
Lanarkshire, were served with seven days’ 
dismissal notices by the Scottish Division of the 
National Coal Board on February 19, on the 
ground that the majority of pieceworkers 
employed at the colliery had been practising 
** restriction of effort.” With the exception of 
a small number of men engaged on maintenance 
work, the miners affected constituted the entire 
labour force of the pit. 

In spite of a long struggle between the miners 
on the one side and the National Coal Board 
and grim economic reality on the other, the 
decision of the Board to close the colliery 
appears to have come as a complete surprise to 
the men. For many years, the resources of the 
Lanarkshire coalfield, in which the Northfield 
Colliery is situated, have been declining. In the 
main, only the thinner seams, which are so much 
more difficult to work, are now left, but the 
modernisation of the pit has not been put in 
hand because the Board has felt that the produc- 
tion there has not justified the introduction of 
expensive capital equipment. 

During 1953, the Board points out, it cost no 
less than £60,000 to keep the Northfield Colliery 
working. In short, unless there was to be the 
utmost co-operation from the men to secure 
maximum production, the struggle to keep the 
colliery going could have only one result: the 
miners would be bound to lose. 

The soundest course to take in the circum- 
stances, obviously, would be to close down the 
uneconomic pits in Lanarkshire and elsewhere, 
and to confine production to those areas in 
Scotland where richer and more easily worked 
seams afte in existence. 

The reluctance of the Board to take extreme 
action was obvious from a statement issued 
later, which declared that it would be possible 
to make a success of the Northfield pit, if the 
men would be prepared to co-operate with the 
management. 
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NOTICES OF MEETINGS 


Association of Supervising Electrical Engineers 
LONDON 
“Industrial Electronics,” by T. S. Worthington. West 
London Branch. Windsor KIO = King-street, Hammer- 
smith, W.6. Tues., Mar. 2, 7 


CROYDON 
Various short lectures. South London Branch. Café Royal, 
Thurs., Mar. 4, 8 p.m. 


North End, Croydon. 
LEEDS 
“Control Gear,” by R. F. eee. 
Hotel, Leeds. Mon., Mar: 1, 7.30 p. 
LIVERPOOL 
nae Meeting. Liverpool - “er Society, 9 The Temple, 
Dele suert Liverpool, 2 ri., Mar. 5, 7.30 p.m. 


e ieeolieg: British meg mg | Authority’s Offices, High- 
street, Portsmouth. Tues., Mar. 2, 7.30 p.m. 
SHEFFIELD 
“ Association Affairs,” by E. A. Bromfield. Royal Victoria 
Station Hotel, Sheffield. Mon., Mar. 1, 7.30 p.m. 


Chemical Society 
ABERDEEN 


“ Recent Advances in Carotenoid Chemistry,” by T. W. Good- 
win. Robert Gordon’s Technical College, Aberdeen. Fri., 
Mar. 5, 7.30 p.m. 

BRISTOL 
“ National Fuel Resources and Their Utilisation,” by Dr. A. 


Great Northern 


Parker. The University, Bristol. Thurs., Mar. 4, 7 p.m 
PLYMOUTH 
“ Rubber,” 


by Dr. C. M. Blow. Exeter Branch. Technical 
College, Plymouth. Fri., Mar. 5, 5.30 p.m. 
gy aoe my 
+ Reactions of Nitrous Acid,” by soggy 2 C.. Ks 
Ingold. The University, Sheffield. Thurs., Mase. 4, 7.30 p.m. 
Cleveland Institution of Engineers 
MIDDLESBROUGH 
“Some Starting-Up and Operating Experiences at the Abbey 
— Shop of the Steel Company of Wales, Ltd.,” by 


J. Kesterton. Cleveland Scientific and Technical Institu- 
tion, Corporation-road, Middlesbrough. Mon., Mar. 1, 
6.30 p.m. 

Incorporated Plant Engineers 
LEEDS 


Annual General Meeting. West and East Yorkshire Branch. 
The University, Leeds. Mon., Mar. 1, 7.30 p.m. 


PETERBOROUGH 
“ Welding for Maintenance,” by J. S. Skelton. Eastern Gas 
Board’s ices, Peterborough. Thurs., Mar. 4, 7.30 p.m. 
ROCHESTER 
Annual General Meeting. Kent Branch. Bull Hotel, Roch- 
ester. Wed., Mar. 3, 7 p.m. 
SOUTHAMPTON 


Annual General proetes. Polygon Hotel, Southampton. 


Thurs., Mar. 4, 7.30 p. 
Institute of British Foundrymen 
BURNLEY 


Annual General Meeting. Municipal College, Ormerod-road, 
Burnley. Wed., Mar. 3, 7.30 p.m. 

MANCHESTER 
“ Inter-Relation of Combustion and Metallurgical Reactions 


in the Cupola,” by D. Fleming. Lancashire Branch. Engi- 
neers’ Club, Manchester. Sat., Mar. 6, 3 p.m. 
SHEFFIELD 


be Methods Employed in the Production of Heavy [ron Cast- 


ings,” by J. Richardson and F. C. Lawson. Sheffield College 
of Commerce 1300p nen Pond-street, Sheffield, 1. 
Mon., Mar. 1, 
“Institute of Fuel 
BRISTO 


as Nedenal Fuel Resources and Their Utilisation,” by Dr. 
Parker. University Chemical Department, Woodland- a] 
Bristol, 8. Thurs., Mar. 4, 7 p.m. 
GLASGOW 
“Flame Propagation and Radiation,” by Professor M. W. 
Thring. — Section. Royal Technical College, Glasgow. 
Thurs., Mar. 4, 7 p.m. 
SHEFFIELD 
Chairman’s Address, by H. Southern. Yorkshire Section. 
The University, Sheffield. Wed., Mar. 3, 6.30 p.m. 
STOKE-ON-TRENT 
“ Flow Patterns in Furnaces,” by M. J. McInerney. Midland 


Section. Midlands 4 og EE we Offices, Kingsway, 
Stoke-on-Trent. Tues., Mar 

SWANSEA 
sas — in Coal Sampling,” by E. H. M. Badger. 
South Wales Section. Royal Institution, Victoria-road, 
Swansea. Fri., Mar. 5, 6 p.m. 

Institute of Marine Engineers 
LIVERPOOL 


“Some Aspects of Mathematics in Relation to Every-Day 
Practice in Marine 7 oe by G. Keenan. Merseyside 
and North-Western Section. 9 The Temple, 24 Dale-street, 
Liverpool. Mon., Mar. 1, 6.30 p.m. 
NEWCASTLE-UPON-TYNE 
ration of a Marine — Turbine under Sea Conditions,” 
by J. Lamb and R. M. Duggan. North-East Coast Section. 
Apartments of the Lieraryean and Philosophical Society, New- 
castle-upon-Tyne, Mon. ar. 1, 6.30 p.m. 
Institute of Marine Engineers and 
Institution of Naval Architects 
SOUTHAMPTON 
“The Salvage Association,” by L. M. Scaiffe. 
Joint Branch. Technical College, St. Mary-street, 
ampton. Mon., Mar. 1, 7.30 p.m. 


Institute of Metals 
LONDON 


“ High-Temperature Corrosion,” by Dr. J. P. Dennison. 
London Local Section. Thurs., Mar. 4, 6.30 p.m. 
BIRMINGHAM Pers 
Discussion on “ Metals in the Oil Industries.” Birmingham 
Local Section. James Watt Memorial Institute, Birmingham. 
Thurs., Mar. 4, 6.30 p.m. 
LEEDS 
“ Application of Aluminium and Its Alloys,” by J. C. Bailey. 
The University, Leeds, 2. Thurs., Mar. 4, 7.15 p.m. 
OXFORD 
“ Thermo-Chemistry of Alloys,” by Dr. A. R. Harding. 
Oxford Local Section. Cadena é, Cornmarket-street, 
Oxford. Tues., Mar. 2, 7 p.m. 
SWANSEA 
“ Alumino-Thermic Methods,” by T. Burchell. South Wales 
Local Section. University College, Sing’ Park, S . 


Southern 
South- 





Tues., Mar. 2, 6.45 p.m. 


Institute of Road Trans i 
BRISTOL enim 
“Some Factors Affecting Fuel Consumption,” by W. T. 


Skinner. Western Centre. Grand Hotel, Bristol. Thurs., 
Mar. 4, 7.30 p.m. 
Institute of Welding 
LONDON 


“* The Welding of Copper and Its Alloys,” by R. L. Bernhardt. 
North London Branch. Manson House, 26 Portland-place, 
W.1. Thurs., Mar. 4, 7.30 p.m. 
Institution of Chemical Engineers 
LONDON 
“‘ The Importance of Chemical Engineering Studies in Relation 
to Process Development,” by H. Hoog. Geological Society’s 


Apartments, Burlington House, Piccadilly, W.1. Tues., 
Mar. 2, 5.30 p.m. 
Institution of Civil Engineers 
LONDON 


“ British Highway Bridge Loadings,” by William Henderson. 
Road — aa Division. Tues., Mar. 2, 5.30 p.m. 
MANCHE: 
“ Design of Foundations in Relation to Superficial Geological 
Deposits in the North-West Area,” by B. M. Evans. North- 
Western Association. Engineers’ Club, Manchester. Fri., 
Mar. 5, 6.30 p.m. 


Institution of Electrical Engineers 

LONDON 
“Current and Power Relationships in the Measurement of 
Iron Losses in a Three-Limbed Transformer Core,” by Professor 
F, Brailsford; and “An Automatic Plotter for Magnetic 
Hy steresis Loops,” by H. McG. Ross. Measurements Section. 
Tues., Mar. 2, 5.30 p.m. 
_ Mg Telephone Repeaters for Shallow Water,” by 

J. Halsey and F. C. Wright; “‘ The Netherlands-Denmark 

Ramemale -Repeater eee, ” by A. H. Roche and F. O. Roe; 
and “British Post Office Standard Submerged-Repeater 
System for Shallow-Water Cables, with Special Reference to 
the England-Netherlands System,” by » C. Walker and 
J. F.P. Thomas. Thurs., Mar. 4, 5.30 p 
“* Industrial Consumer Installation Practice,” by J. J. Peacock. 
London Students’ Section. Mon., Mar, 1, 6.30 p.m. 

BARNSLEY 
“*Some Researches on Circuit-Breaking by Means of High- 
Voltage Circuit-Breakers, with Special Reference to Current- 
Chopping,” by A. F. B. Young. North Midland Centre. 
Town Hall, 7 Wed., Mar. 3, 7 p.m. 

BIRMINGH 
ba oy . the Electrical-Manufacturing Industry,” by 
L. J. Davies. South Midland Centre. James Watt Memorial 
Institute, Birmingham. Mon., Mar. 1, 6 p.m. 

CHELM 
“* Metallic Resistance at High Frequency,” by A. 
Londen Students’ Section. Public Library, 
Wed., Mar. 3, 7 p.m. 

HOVE 
“Technical Arrangements for the Sound and Television 
Broadcasts of the Coronation Ceremonies on June 2, 1953,” 
by W. S. Procter, M. J. L. Pulling and F. Williams. Southern 
Centre. South-Eastern Electricity Board’s Offices, Hove. 
Wed., Mar. 3, 6.30 p.m. 

LIVERPOOL 

“*Some Design Features of the Serri-Outdoor Power Station 

at Ince,” by F. H.S. Brown. Mersey and North Wales Centre. 


D. Stevens. 
Chelmsford. 


Liverpool. Royal Institution, Colquitt-street, Liverpool. 
Mon., Mar. 1, 6.30 p.m. 
MANCHESTER 


“A Short Review of Fundamental Electro-Magnetic Theory,” 
by P. Hammond. North-Western Centre. Engineers’ Club, 
Manchester. Tues., Mar. 2, 6.15 p.m. 
Institution of Engineering Inspection 
LONDON 
“* Co-operative Research in the Rubber Industry,” by Dr. J. R. 
Scott. Royal Society of Arts, John Adam-street, Adelphi, 
W.C.2. Thurs., Mar. 4, 7 p.m. 
BIRMINGHAM 
Film Evening. Birmingham Chamber of — 95 New- 
street, Birmingham. Wed., Mar. 3, 7.30 
BRISTOL 
Film Evening. South-Western Branch. Grand Hotel, Broad- 
street, Bristol. Tues., Mar. 2, 7.30 p.m. 
COVENTRY 


“* High-Quality Sound Reproduction,” by J. A. Leslie. Tech- 
nical College, Coventry. Tues., Mar. 2, 7.30 p.m. 


Institution of Mechanical Engineers 
LONDON 
“* Pressure Surge in Pump Pipe Lines.”” Discussion. Hydraulics 
Group. Wed., Mar. 3, 6.45 p.m. 
“ Heat Transfer to Boiling Liquids,” by M. mee. London 
Graduates’ Section. Tues., Mar. 2, 6.30 p.m 


The address and telephone number of the headquarters of each institution are given below. 
in the headquarters town are held there unless otherwise stated. 
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CHELMSFORD 
“* Some Practical Applications of Strain Gauges in Industr: y 
by J. R. Bryant. Eastern Branch. Hoffman’s Social H il, 
Chelmsford. Thurs., Ae 4, 7.30 p.m. 
NEWCASTLE-UPON-TY 
“* Operation of a Marine ¢ Gas Turbine Under Sea Conditior s,” 
by John Lamb and R. M. Duggan. North-Eastern Branch, 
Neville Hall, eueapatb gees, Newcastle-upon-Tyne. Mon,, 
Mar. 1, 6.30 p 
SOUTHAMPTON. 
“Rotating Wing Aircraft _and Their Future Developm=nt, 
with Special Reference to Their Application to Industry, by 
A. McClements. Southern Branch. The University, Sou:h- 
ampton. Wed., Mar. 3, 7 p.m. 


Institution of Production Engineers 
CROYDON 
* Production Control as Applied to Small and Medium-Sized 


Companies,” by F. T. Hunter. London Section. Office: of 
Powers-Samas my ig Machines, Ltd., Aurelia-road, 
Croydon. Thurs., Mar. 4, 7 p.m. 
NOTTINGHAM 


Annual General Meeting and Film Display. Meas Sai 

Hotel, Milton-street, Nottingham. Wed., Mar. 3, 
READING 

“* Shell Moulding Process,” by D, N. Buttrey. Great Western 

Hotel, Reading. Thurs., Mar. 4, 7.30 p.m. 


Institution of the Rubber Industry 
NEWCASTLE-UPON-TYNE 
““White Reinforcing Filler in Natural Rubber and High- 
otyrene Co-Polymers,” by R. C. Moakes. North-Eastern 
—, — a Westgate- road, Newcastle-upon-Tyne. 
on ar 


Institution of Structural Engineers 
MIDDLESBROUGH and NEWCASTLE-UPON-TYNE 
“Pavement Structures,” by Professor W. Fisher Cassie, 
Northern Counties Branch. Cleveland Scientific and Tech- 
nical Institution, Corporation-road, Middlesbrough. Tues, 
Mar. 2, 6.30 p.m.: and Neville Hall, Westgate-road, Newcastle- 
upon-Tyne. Wed., Mar. 3, 6.30 p.m. 


Junior Institution of Engineers 

LONDON 
Film Evening. Raa House, Greycoat-place, S.W.1,. 
Fri., Mar. 5, 

BIRMINGHAM 
. Developments and Future Possibilities of Electricity Genera- 
tion,” by Sir John Hacking. Midland Section. James Watt 
Memorial Institute, Birmingham. Wed., Mar. 3, 7 p.m. 


Manchester Metallurgical Society 
MANCHESTER 


“Surface Finishing by Liquid Honing,” by D. bd Cm 
Central Library, Manchester. Wed., ar. 3, 6.30 p 
Royal Aeronautical Society 
LONDON 
“Metal Sandwich Construction,” by F. Tyson. Tues., 
Mar. 2, 7 p.m. 
The Royal Society 
LONDON 


“The Work of the Royal — Establishment,” by A. A. 
Hall. Thurs., Mar. 4, 4.30 p 


Royal enh as of Arts 
LONDON 


“Safety in the Air,” by Air Commodore Sir Vernon Brown. 
Cantor Lecture II. Mon., Mar. 1, 6 p.m. 


Royal Statistical Society 
LONDON 


** Statistical Methods and Operational Research in the Motor 
Industry,” by A. Hardman. London Industrial Applications 
Group. Lighting Service Bureau, 2 Savoy-hill, W.C.2. 
Fri., Mar. 5, 6 p.m. 

BIRMINGHAM 
*“* New Light on the Analysis of Industrial-Time Series,” by 
G. H. Jowett. Birmingham Industrial Applications Grou 
Chamber of Commerce, 95 New-street, Birmingham. Wed, 
Mar. 3, 6.45 p.m. 

LIVERPOOL 

“ Congestion Problems in Industry,” by J. Murdoch. Mersey- 

side Industrial Applications Group. Radiant House, Bold- 

street, Liverpool, 1. Tues., Mar. 2, 7 p.m. 


Sheffield Metallurgical Association 
SHEFFIELD 


* Aspects of wa and Electron Microscopy,” by Dr. J. 
Nutting and G. C. Smith. .S.R.A. Laboratories, Hoyle- 
street, Sheffield, 3. Tues., Mar. 2, 7 p.m. 


Society of Engineers 
LONDON . 
* Progress in Petroleum Refining,” by C. R. Young. Geo- 


logical Society’s Apartments, Burlington House, Piccadilly, 
W.1. Mon., Mar. 1, 5.30 p.m. 


Meetings 
Particulars for this column should 


reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


Association of Supervising Electrical magia 54 Station-road, 
New Barnet, Hertfordshire. (BARnet 9141.) 

Chemical Society, Burlington House, Piece, London, W.1. 
(REGent 0675.) 

Cleveland Institution of Engineers, 5 Ambleside-road, Normanby, 
Middlesbrou; 

Incorporated Plant Engineers, 48 Drury-lane, Solihull, Bir- 
mingham. (Solihull 3021. ) 

Institute of British Foundrymen, St. John Street Chambers, 
Deansgate, Manchester, 3. (Blackfriars 6178.) 

ini of Fuel, 18 Devonshire-street, London, W.1. (LANgham 


Institute of Marine Engineers, 85 The Minories, London, E.C.3. 
(ROYal 8493.) 
Institute of Beetale, 
(SLOane 6233.) 
Institute of Road Transport Engineers, 
London, S.W.1. (ABBey 6248.) 
nae tre Tesi 2 om Palace-gardens, London, 


4 Grosvenor-gardens, London, S.W.1. 


69 Victoria-street, 


Institution of Chemical 56 Victoria-street, London, 
S.W.1. (VICtoria 6161.) 

Institution of Civil Engineers, Great George-street, 
S.W.1. (WHitehall 4577.) 

Institution of Electrical Engineers, Savoy-place, Victoria~-embank- 
ment, London, W.C.2. (TEMple Bar 7676.) 


London, 


Institution of Engineering Inspection, 28 Victoria-street, London, 
S.W.1. (ABBey 3794.) 

Institution of Mechanical E 
Park, London, S.W.1. 

Institution of Naval Pris mmceg 
London, S.W.1. (SLOane 4622.) 

Institution of Production Engineers, 36 Portman-square, London, 
W.1. (WELbec 


Institution of the Rubber Industry, 12 Whitehall, London, 
S.W.1. (WHItehall 5012.) 
Institution of Structural om 11 Upper Belgrave-street, 
ndon, . (SLOane 7128.) 
Junior Institution of Engineers, 39 Victoria-street, London, 
W.1. (ABBey 6968. 
Manchester Metallurgical Society, The Kennedy Press, Ltd., 
31 King-street West, os ge gg 3. (Blackfriars 2084.) 
Royal Aeronautical Society, 4 Hamilton-place, London, W.1. 
(GROsvenor 3515. 
Royal Society, Burlington House, Piccadilly, London, w.l. 
(REGent 3 35. ) 
Royal Society of Arts, John Adam-street, Adelphi, London, 
W.C.2. oe. 2366.) 
Royal Statistical iety, 21 Bentinck-street, London, W.1. 
(WELbeck 7638. 


Sheffield Metallurgical Association, 15 Crescent-road, Sheffield, 7- 
(Sheffield 53674.) 

Society of a ee S.W.L. 
(ABBey 7244.) 


ngineers, 1 Birdcage-walk, St. James's 
Hitehall 7476.) 
10 Upper Belgrave-street, 


17 Victoria-street, London, 





